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“The lamps themselves are only a small part of 
our over-all lighting costs, so we look for the 
big economies that come with the lamps that 
keep our total lighting costs to a minimum,” 
says T. M. Evans, Chairman, H. K. Porter Com- 
pany, Inc. “In addition to these economies, 
General Electric fluorescent lamps contribute to 
climate control which creates ‘eternal spring- 
time’ in the new Porter building.” 


Conveniently located in the heart of Pitts 
burgh’s business district across the street from 
the city's two major hotels the sixteen-story 
Porter building was erected faster than any other 
building of its kind in the city. It is tenanted by 
some of the best names in American industry, 
ind has modern, up-to-date office space that is 
unsurpassed in Pittsburgh. 


G-E Lamps are giving Porter extra value, too. 
Customers who have used G-E 40-watt fluores- 
cents exclusively are getting 38 per cent more 
light today than they did in 1950 because of the 
many improvements that slip quietly into 
General Electric Lamps to improve light output 
and keep lighting systems up-to-date automati- 
cally. Call your local G-E representative and get 
the whole story. Or write 
General Electric Company, 
Large Lamp Dept. C-841, 
Nela Park, Cleveland 12, O 
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farring sets 


a new level 
[az 
performance 


The new Starring 275-CSH, for two 96T12 


or two 72T12 fluorescent lamps at 425 ma 











Capacitor-temperature rise 18°C—coil-temperature rise 40°C—both of these are only 60% of the ASA 


allowable limit. Light output 98% of standard—no need to crowd the ASA 92.5% limit to meet tempera- 


ture requirements. Five-year guaranty reflecting the dramatic increase in life-expectancy for the 975.csH, 
It is the first unit to be released under the Starring program of ballasts designed to upgrade performance 
in modern fixtures. UL-approved 7/30/57—CBM-certified by ETL 3/31/58. For 118V, 60C, 1.5 amps. 
Complete ETL report and price on request. 

The Starring Catalog reproduces ETL reports on Certified Starring Ballasts. It 
is available on request to fixture-manufacturers, architects, engineers, contrac- 


tors and users interested in maximum economy of maintenance and operation. 





Starring & Company INC. 1600 Seaview Ave./Bridgeport 8, Ct. 
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* Stores report as much as AO /© sales increase. 


- Workers’ efficiency goes up 5Ve% with increase in employee morale. 





(As reported in surveys conducted by the National Lighting Bureau) 


Increased sales and efficiency are only two of 
the many benefits that Smoot-Holman lighting 
fixtures bring to stores and offices. Learn 
about all these benefits before choosing your 
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Background for Policy-Making... 
this distinguished Presidential Office 
... lluminated fittingly by 
LITECONTROL 


For making important decisions for receiving impor- 
tant guests, this top executive panelled office at Holliston 
Mills has been functionally planned and equipped. It and 


the conference room (small photo) are part of a newly re- 1 NSTALLATION: Holliston Mills, Inc, Norwood, Moss. 
modelled, two-story office building and are a tribute co the AREA SHOWN: Presiden 's Office and Conference Room 
architects ARCHITECT: Korslund, le Normand & Quann, inc. Norwood, Mass 


ELECTRICAL ENGINEER: Martin E. Keane Associates, Boston, Moss 
ELECTRICAL CONTRACTOR: Hixon Electric Co., Boston, Moss 
DISTRIBUTOR: General Electric Supply Co. Boston, Mass 


Litecontrol luminous ceilings are used in most of the pri- 
vate offices on the second floor. An unusual feature is the 
mounting of the ceilings at a slight (5°) angle. They slope 


FIXTU..ES 
downward from the window wall to the inside wall econtro! Luminous Ceilings, using molded p ast ¢ grid louvers 
Another interesting feature is the ‘free- floating” character 45° x 45° shielding, with 40 wait Rapid Stort strip fixtures on 24” centers 
: | NTENSITIES 


of the ceilings — they do not extend completely to the walls. 
There is a space of some 12 to 15 inches all around each 


President's Office and Conference Room, overage 95 foot-candles in service 


luminous ceiling 








Plastic grid louvers are the diffusing medium and provide 
excellent intensity as well as maximum comfort in seeing 


Even in the photos, the very low brightness of the louvers is ILITIE CON TIROIL 


apparent. (The detail in the louvers is clear despite the high 


intensity . 
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LITECONTROL CORPORATION, 
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President's Report 


By KIRK M. REID 
President, 1957-1958 


oh Meters 


which you recently approved permits holding the 


Constitutional revisions 
Society’s Annual Corporate Meeting at any time 
and place designated by Council. At its June meet- 
ing, Council voted to hold the meeting in Toronto, 
as a feature of the opening session of the 1958 
The Annual Cor- 


National Technical Conference 
porate Meeting of LES is now in session. 

Perhaps everyone is not aware that our Society 
has been holding Annual Corporate Meetings. The 
records indicate that such meetings have been held 
every year, for over 50 years since the Society 
was founded in 1906. Our Constitution, as for- 
merly worded, required that the Annual Corporate 
Meeting be held on the second Thursday in October 
of each year at a place in the State of New York 
designated by Council. During recent vears, at- 
tendance has been limited to a faithful few. Their 
sole business at these meetings has been to vote ac- 
ceptance, for the official Society records, of Council 
actions during the preceding year and of the Offi- 
cers’ reports as presented at the National Confer- 
ence. That was all. 

This sort of legal formality is quite foreign to 
the democratic procedures of our Society and of 
our two countries. Under the revised procedures 
we have the opportunity at this year’s meeting for 
Your 


Officers will attempt to do justice to the oceasion. 


a large gathering of interested members. 


We will attempt to give you a condensed but ade- 
quate report of our stewardship during the fiscal 
vear 1957-1958. 


and questions, your criticism of our past actions if 


Then we invite your comments 


you so desire, and your guidance during the year 


to come. 


An Address presented at the National Technical Conference of the 


Iuminating Engineering Society, August 17, 1958. ‘Te sto. Ont 


SEPTEMBER 1958 











The first report this morning will be mine, as 
President. My comments will deal broadly with 
the state of the Society and with major develop- 
ments of the year. Next, R. G. Slauer, our General 
Secretary, will give you the key facts of the year’s 
growth and activities. Under our present organiza- 
tion he is the business manager of our Society. 
Then, George Taylor will highlight the accomplish- 
ments of the past year in our technical program. 
That program has been under his executive direc- 
tion as our First Vice-President. And what a 
gratifying, thrilling story that is! He will also 
say something, as our President-Elect, of his plans 
and objectives for the year to come. 


A Growing Society 

Now for my President’s Report. Our IES is 
growing — in many respects. This year we have 
had a net growth of about 300 individual member- 
ships, for a total close to 9000 
We have installed four new Chapters, and one new 
Section, at Newark, N. J., 
tions and Chapters, 82 areas of [ES influence 


our all-time high. 
making a total of 82 See- 


We have continued our growth in _ technical 
stature. Currently we have 41 Emeritus Members 
and Fellows, revered patriarchs of lighting. We 
have 113 Fellows, the “PhD’s” of our Society. And 
we have 2410 full Members, the “Master Crafts- 
men” of TES. 

We are growing in the effectiveness of our tech- 
nical program. We are steadily increasing the ex- 
tent and authoritativeness of new knowledge upon 
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which our technical program is based—new knowl- 
edge of the ways light affects human behavior, 
human beings. This is George Taylor's story 

We are growing in the effectiveness of our local 
activities, our Section and Chapter programs. Our 
magazine, ILLUMINATING ENGINEERING, is getting 
ever better; let me remind you that in winning an 
Award of Merit last vear, it was judged tops among 
653 professional magazines. Financially, we are 
just about on solid ground, although not exactly on 
Easy Street, as Dick Slauer’s figures will indicate 

In short, [ES is growing in over-all service to its 
members and to the lighting industry, and to the 
allied industries and professions that contribute so 


importantly to the attainment of our Society goals. 


Revised Constitution 


In my introductory remarks I made reference to 
our revised Constitution. Perhaps unnecessarily, 
let me remind you that these revisions introduce no 
basic changes whatever in the objectives or organi 
zation or procedures of our Society. The Founding 
Mathers who wrote the original Constitution, over 
a half-century ago, gave us an amazingly enduring 
document. The revision did comprise clarifications 
and modifications keyed to the present size and 

tivities of our Society 

The revisions also sought to confine to the Con 


stitution matters of organization and policy, leav 


ng details of procedure to the By-Laws. As you 


know, the By-Laws may be changed by action of 


Council, whereas a ballot vote by the Society mem 
bership is required to change the Constitution 
Ilence, it is proper to put into the By-Laws details 


of procedure which may need revision from time to 
time as we grow and undertake new activities 

In anticipation of a question, the recent revision 
Constitution does require a companion revi- 
sion of the By-Laws. That work is far along. It is 
as well as one 


Further, 


one of the most painstaking jobs 
of the most Important in our Society 
the job is of such a nature that the participants 


There 


express our indebtedness to Past-Presi- 


receive little recognition for their labors 
fore, let me 
dent R. F. Hartenstein, to Treasurer-Elect Frank 
Dean, to Past-President Walter Sturrock, to for- 
mer Regional Vice-President Lester Twichell, and 
to several others who have rendered valuable con- 


sultation on this work 


Headquarters Location 

For many years there have been periodic diseus- 
sions about the best location for our Society Head- 
quarters. We have received suggestions that we 
consider half-a-dozen cities other than New York, 
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each with certain advantages and inducements. We 
have also received suggestions that we consider a 
Headquarters location attached to some University 
Campus, with associated cultural and research ad- 
ventages. These have been good suggestions, worthy 
of careful study. 

Our Advance Planning Committee recommended 
that such a study be made, and outlined considera- 
tions to be taken into account. This matter has 
been further brought to a head by the recent study 
by five major engineering societies of the best loca 
tion for their headquarters. After an exhaustive 
analysis of all related factors, by outside consult 
ants, that group decided to remain in New York 
City. They also decided to build a United Engi 
neering Center, near the United Nations Building 
on First Avenue, at a cost of some 10 million dol 
lars, with occupancy expected in 1961. That por 
tion of First Avenue is being renamed “United Na 
tions Plaza,” with development plans making it a 
choice location. TES has been invited to take space 
in this proposed building. One inducement is that 
occupancy of this United Engineering Center will 
be limited to non-profit technical societies, intro 
ducing consideration of prestige and of opportuni- 
ties for closer liaison with other technical societies 

Accordingly a Task Committee on Headquarters 
Location was appointed a year ago. To review, 
their assignment was: “To study all factors affect 
ing choice of future location of our Society Head- 
quarters, and to submit a recommendation to Coun- 
cil.” Task Committee members were Past-President 
Dunean Jones of Toronto, Past-Regional Vice 
President Cecil Pasley of New Orleans, Past-Presi 
dent Lee Tayler of Detroit. Past-Director John 
Walsh of San Francisco, Director Jerry Whitnell 
of Phoenix, with Past-President Marshall Water 
man of Bloomfield serving as Chairman. During 
the fiscal vear this Task Committee has made sev 
eral progress reports to the Executive Committee 
and Council. At Council meeting in June, they 
made two recommendations. Briefly, the first ree- 
ommendation is to stay in New York City, unless 
continuing study finds more evidence than now at 
hand to justify a move. The second recommenda 
tion is to continue the study, not only in relation 
to current factors but also in relation to possible 
future changes in Headquarters organization and 
in number, scheduling, and location of Couneil 
meetings. Council approved this report. 

What about moving into the forthcoming United 
Engineering Center? Here again the Task Com- 
mittee, assisted by the General Secretary, made a 
major study. Not all figures now available from 
the United 
Nevertheless, it is apparent that such a move would 


Engineering Trustees are definite. 





involve a considerable increase in rental and re 
lated expenses, and that we would have an addi- 


tional obligation to raise substantial funds for the 


new building. The Council action, without dissent- 
ing vote, was to advise the United Envineering 
Trustees that IES is not in a position to consider 
occupancy in the United Engineering Center on 
the basis of information received to date. Since 
this question of Headquarters location remains 
open, coscments from members are particularly in 


vited. 


Headquarters Organization 


Another Advance Planning Committee recom 
mendation was creation of a new position in our 
Headquarters organization perhaps with a title 
such as Managing Director. 

The primary purpose of the recommendation was 
to lessen the time and travel demands now placed 
on Council members and on the Society Officers, 
particularly the President, General Secretary, and 
First Vice-President. 
mands, as our Society has grown in size and in 


These time and travel de- 


variety of activities, have become serious burdens 
on the individuals and on their companies, If these 
burdens continue — or become still greater as our 
Society continues to grow we face an unhappy 
prospect. This prospect is that increasing numbers 
of our members qualified to serve as National Offi 
cers or on Council will be unavailable for such 
election. Other purposes of the recommendation 
were to achieve more effective and more efficient 
Headquarters operation and, hopefully, to relieve 
some of the overload now carried by our Senior 
Staff 

After substantial discussion, Council authorized 
the Executive Committee to select a management 
consultant, within a specified modest retainer, to 
make a fresh and objective analysis of our Head 
quarters organization. Of ten applicants, we chose 
Cresap, McCormick and Paget, of New York. They 
did a fine, professional job 

Our present Headquarters organization, in terms 
of accepted business practices, is a bit complicated 
Like the bumble bee, it really should not be able to 
flv. But it does! The effective and successful oper 
ation of Headquarters, without an on-the-job Man- 
ager, is a tribute to the abilities and cooperation of 
the Headquarters organization. We pay particular 
acknowledgement to our truly dedicated Senior 
Staff — Dex Hinckley, Cash Crouch, Ruby Redford, 
and Clayt Ellis. The management consultant’s 
recommendation would modify this to provide over 
all administration of Headquarters activities by a 
Without laboring the 


point, I believe it is apparent that under some set- 


designated staff member 


up such as this, the Officers and Council would be 
much less involved in details of the management 
function. They would then be able to devote more 
time to their proper functions — planning and pol- 
icy. 

What has been done about this recommendation ? 
A Task Committee on Headquarters Organization 
has been appointed to study the report and make a 
recommendation to Council. The appointments 
were made by President-Elect Taylor, because any 
action will come in his administration, or later. The 
Task Committee members are W. P. Lowell, Jr., 
C. W. MeCormick, K. M. Reid, C. C. Shotwell, R. G 
Slauer, and R. F. Hartenstein, Chairman. 


Illuminating Engineering Research Institute 


Some years ago the leaders of our Society began 
dreaming and talking of an IES program of basic 
researches on quality and quantity of illumination. 
They took steps to make their dreams become reali- 
ties. They were truly pioneering steps; so far as I 
can learn, only one other engineering society had 
undertaken anything quite like this. You know the 
result — organization of our Illuminating Engi- 
neering Research Institute. It is largely financed 
by the IES, but separately administered because of 
its special problem in planning a research program 
and in placing and supervising research contracts 
with major Universities. 

The first research contract was made in January 
1947. Under this contract the University of Michi- 
gan studied “Controlling and Redirecting Day- 


light with Louvers.” Since that date we have made 


33 contracts covering a wide range of studies relat 
ing to quality and quantity of illumination. Uni- 
versities with which contracts have been placed in 
clude University of Michigan, Pennsylvania State, 
Cornell, Ohjto 
Tufts, MIT, University of [linois, Southern Metho- 


dist University and others 


State, University of California, 


The total of the contract payments on these re- 
searches to date is almost exactly $200,000, This is 
no small sum. Further, research contracts placed 
with universities are truly bargains. Much of the 
fame put on our projects, by faculty members and 
by graduate students working for advanced de- 
grees, has been free. Use of existing laboratory and 
research facilities has been free. We in the IES 
have paid nothing for an immense amount of di- 
rectly related research work financed by the United 
States Government, by the universities themselves, 
and by companies and other organizations, for ex- 
ample, turnpike authorities interested in better 
visibility for motorists under conditions of fog. 
Most of our funds have been used simply for special 
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research facilities required by our projects, for 
part of the cost of faculty supervision, and for part 


of the cost of observers all at the moderate rates 


of pay prevailing in universities. In short, for 


every dollar we have invested in these projects, we 
have received several dollars worth of work. 

Our research contract payments of $200,000 are 
not the whole story. In addition, we in the LES 
have provided, at no charge to the Illuminating 
Engineering Research Institute, such services as 
they needed from the Society’s technical staff. For 
example, C. L. Crouch has served as Secretary of 
the LERI Board of Trustees, and as Secretary of 
the Institute’s Technical Advisory Committee. As 
nearly as we can determine, the cost to the Society 
of this time and travel and office expense has 
ranged from $5,000 to $10,000 a year. In most 
vears the latter figure would apply, for a 12-year 
total of the order of $100,000. Adding this amount 
e contract payments of $200,000, we have a 
total investment of about $300,000. This, I repeat, 
is no small sum 

It is further noteworthy that our contract proj- 
stimulated related studies, in the United 


We have, of 


course, had the benefit of the knowledve gained 


ts have 


States and Canada and also abroad 


through these studies, at no cost to ws 

Well, what do we have to show for this activity? 
Principally four things 

First, from the 22 completed research projects 
and preliminarily from the 11 projects now going 
on, we have a great fund of new knowledge. In a 
little while I want to say something about just one 
part of this new knowledge. Let me simply say 
here that these research findings are providing a 
sound basis whereby we can render greater, more 
informed service to lighting users. Through such 
rreater service we merit continued growth of our 
broad lighting industry, and our Society 

Second, among the staffs of the universities men- 
tioned above, we have an invaluable item of good 
will. We have shown that a technical society can 
team with universities, objectively and harmonious- 
lv, in carrying out research projects benefiting 
peop'e. In the past, university researches have 
been largely on things properties and character- 
istics of materials. More recently, many of their 
research projects have been directed to matters of 
mass self-defense and military offense, for reasons 
we understand and approve. Our [ES projects are 
so different. We are seeking to benefit people. No 
wonder the universities give us a cordial welcome. 


Third, 


holders of advanced degrees, we have a large and 


in the university staffs and among their 


nereasing number who have interest, and compe- 


tence. No longer are there 


in lighting problems 
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just a few to whom we can go with a proposed 
lighting research and find interest and competence. 
This extension of interest and competence, like the 
university good will, is invaluable. 

Fourth, and perhaps most important, we our- 
selves have a great source of satisfaction. We are 
doing something for the betterment of mankind. 
We are doing something to make the world a better 
place in which to live. Through these researches we 
are doing something, collectively, that we could not 
do individually — that even our great companies 
probably could not do. All of us may feel proper 
pride that part of our modest dues as [ES members 
help to pay for these researches. Our Sustaining 
Members may take special pride that their dues 
provide the bulk of the financing of these re- 
searches. Let us be thankful that this Society, our 
Society, has had and still has the vision and the 
courage and the ability to organize and carry out 
such a valuable service. 

What 
about the future of our research program? You 
might like to know that the Illuminating Engineer- 


ine Research Institute has six contracts ready to 


So much for the past, and the present 


sign. These contracts hold exciting prospects of 
still further advances in standards of lighting 
practice. In every instance, the work is ready to 
start. In fact, if some of them do not start very 
soon, the researchers invoived will be committed to 
other projects outside of lighting. 

These pending contracts, ready for the fiscal year 
1958-59, will 
$75,000. In draft form, with details to be influ- 


enced in part by the findings of 1958-1959, is a 


represent a total investment of 


1959-1960 research program. This, too, will repre 
sent an estimated investment of $75,000. If the 
Research Institute is to render this service, they 
need $150,000 during the next two years 

Where can they get this money? Hopefully 
$20,000 a year will come from the LES 


can provide something more than this, although 


Perhaps we 


the Society’s present financial position strongly 
Where 
else? The Institute Trustees have decided to tell 


suggests caution against over-enthusiasm 


the story of these proposed researches to Founda- 
tions, and to companies and organizations within 
and in some cases outside of the lighting industry. 
If these organizations wish to contribute to specific 
researches, or to the program as a whole, they will 
be invited to do so, 

Just one word of clarification in regard to IES 
Sustaining Members. The Research Institute Trus- 
tees, in inviting any IES Sustaining Members to 
contribute directly to these researches, will make 
it clear that they are in no sense competing with 
the [ES Sustaining Member dues. Rather they will 








urge —in fact, will insist — that any such direct 
contribution to the research program be over and 
above the Sustaining Member dues. This is the way 
special contributions to our researches have been 
handled in the past — for example, the study of 
visibility in fog, and certain daylighting projects. 
As you know, the annual Sustaining Member dues 
go in part for research and in part for the mani- 
fold services rendered by our Society. In contrast, 
any special contributions to the Research Institute 
would be for only one or two years, as a donor 
might wish, and would go entirely for research. 
Your assistance in making this distinetion clear 


will be appreciated. 


Researches on Quantity of Illumination 


The University of Michigan studies on quantity 
of illumination exemplify the direct, practical 
value of our research projects. Dr. Blackwell’s 
paper at this Conference has told that story, in all 
its thrilling steps. Let me simply say that this 
whole activity has reached the degree of completion 
it now has only through a truly magnificent team 
effort. Dr 
commitment to finish their researches within a 


Blackwell and his associates made a 
specified time. Such commitments are seldom if 
ever made, because the course of any research is 
largely unpredictable ; they run into troubles 
Well, this one ran into troubles. New facilities 
had to be designed and built. New sets of measure- 
ments had to be made and analyzed. The research- 
ers responded to this emergency, this challenge, by 
putting in an inhuman amount of overtime, for 
which they received no extra money. Volunteer 
workers — C. L. Crouch, 8. K. Guth, A. A. East- 
man, and others— joined them in their almost- 
around-the-clock labors. The researchers were fin- 
ished — on time. Meanwhile the Society’s technical 
committees supplied a wide variety of well chosen, 
representative visual tasks for evaluation in the 
researches. The Committee on Recommendations on 
Quality and Quantity of Illumination held three 
meetings, far into the nights, with Ben Benson as 
Chairman and chief work horse. A_ substantial 
number of our technical committee members at- 
tended the Research Symposium in Dearborn to 
learn first-hand of the research findings. Then all 
the technical committees involved in the new foot- 
candle recommendations met at Dearborn, on the 
same date, thereby achieving coordinated actions 
Since that time the technical committees, our Head- 
quarters Technical Office, Council, and others have 
been studying the committee reports, refining them, 
reconciling inconsistencies, and generally bringing 


them to proper completion. It has indeed been a 





magnificent team effort. We owe a salute to all who 
took part. 

As most of you know, many of the new recom- 
mended footeandle values, based on this new knowl- 
edge, are substantially higher than those formerly 
recommended by the Society. In some cases the 
new values are two to three times the old. These 
increases raise certain proper questions, within and 
outside of the Society. Four questions most fre- 
quently asked, and my answers, are: 

Question No. 1. Is there a sound scientific basis 
for the new values? 

Answer. Yes, the new values have a more com- 
prehensive, more rational, more scientific basis than 
we have ever had before. I invite you, and all 
others interested, to check this answer for your- 
selves, by listening to and studying the Blackwell 
report. The report has been presented as a Tech- 
nical Paper at the conference. A summary of this 


is in August I. E. 


Question No. 2. Is it valid to recommend such 
substantially increased illumination on the basis 
of just one research ? 

Answer. The Blackwell studies are not just one 
research. They have been in progress for over 8 
years. They have encompassed a dozen or more 
phases, cach of which was a major research project. 
Quite possibly in number of observations, and in 
research staff, and in expense, these studies equal 
or approach the total of all former studies directed 
to this specific problem of the amount of light 


needed for everyday seeing tasks. 


Question No. 3. Are the newly recommended 
values attainable? 

Answer. So far as I can determine, every one of 
the new values is attainable by correct use of avail- 
able sources, equipments, and lighting techniques. 
But just as a reminder, when illumination values 
go up, we must be increasingly careful to retain 
proper brightnesses and contrasts for comfort. And 
one other comment, in industrial lighting particu- 
larly the new values contemplate more widespread 
use of localized lighting as a supplement to general 
illumination, here again with proper attention to 
brightnesses and contrasts. 
recommended 


Are the newly 


Question No. 4. 
values economic ? 

Answer. Psychologists tell us that about 87 per 
cent of all human actions take place as a result of 
the sense of sight, which in turn depends on light. 
Very likely this percentage is still higher when ap- 
plied to tasks in offices and industry, to the learn- 


ing process in schools, to purchasing motivation in 
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Figure 2. 100 footeandles compared with 10-minute 
coffee break, for general office worker. 
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bt.gure 3. 200 footeandles plus compared to markup on 


a 40-cent purchase, for supermarket shopper. 


and so on. One might generalize, then, that 


stores, 
good light is so important in our times and to our 
much light we 


economy that once we know how 


really need, we can afford it. Or conversely, we 
cannot afford not to have it 

But that generalization is not a vety satis’actory 
answer. We as individuals and as organizacions 
have established certain patterns of expenses. Any 
from that comes into special 


departure pattern 


scrutiny, in comparison with other items in the 


pattern. Very well, how does the total “owning and 
erating cost” of lighting, of these new and higher 
levels, compare with other items of cost in their 
respective environments 

1., good 70- 
lighting costs less than half as much as 
a daily free glass of milk for each child. The milk 
valuable in child health in many 
The lighting 


process for all the 


In vrade school class rooms, Fig 


footeandk 


is undoubtedly 
ases, and is being advocated widely 
entire educational 


Which is more important? 


affects the 


children 


In general offices, Fig. 2, good 100-footcandle 
lighting costs about the same as one daily 10-min- 
ute coffee break. I refer to the cost of the time not 
t offee. Coffee breaks are widely considered jus 


the psychological “lft.” Good lighting 


es a “lift” too, all day, plus more efficient opera- 


n supermarkets, Fig. 3, really good lighting 


omprising 200 footeandles of general illumination 
plus wall and accent lighting. is paid for if each 
spends 


more item that Is 
average $1000. And if fine 


shopper buvs WUsST one 


$10.40 instead of the 


156 Presid 


Figure 4. 200 footeandles compared to wages and capi- 
tal, for an industrial worker. 


lighting brings in a few more shoppers, it’s paid 
for and plenty over. 

In a typical industrial area, Fig. 4, really good 
lighting, again 200 footeandles, represents about 
two per cent of the total wage and capital charges 
The lighting is paid for if it saves the workers 
about 6 minutes in an 8-hour day. Just as one of 
hundreds of examples, a Los Angeles manufacturer 
reported productivity up 16 per cent and reworks 
and rejects down 26 per cent after putting in a 
well-designed 200-footcandle lighting installation 
Obviously this lighting is paying for itself man) 
times over 

Many other 
made. Why don’t you try a few? Then, using your 


significant comparisons might be 
own figures, you can join me in the answer, “Yes, 
the newly recommended values of illumination are 


economic.” 


Communication 

Our research program in the future—if it grows 
as we hope it will—may be expected to yield new 
knowledge in greater amounts and in lesser time. 
This new knowledge will surely point to further 
changes in lighting standards and lighting tech- 
niques. Naturally we will be eager to incorporate 
such changes promptly in our recommended prae- 
tices. 

Let me simply remind you that we have here a 
problem of communication, in which all of us have 
a part. After we have new knowledge, from our 
researches, the facts must be made known widely, 


for study, for discussion, for probing of any weak- 





ness or gaps in the knowledge. With adequate com together.” These words were written about 56 A.D., 


munication, keved to our accelerated research pro- nineteen hundred years azo. Yet the message they 
gram, we need have no doubts about acceptance, carry — the fact of our interdependence one upon 
within the industry and among lighting users, of another, and the essentiality of teamwork—applies 
sound changes in lighting standards and lighting today to us in IES. Our teamwork for the most 
techniques. But we must have communication part has ranged from good to superb. Let us make 
the effort required to keep it so 
Quotes The second quotation is from Alexander Smith, 
I would like to conclude this report — overly Scotch author and philosopher of a century ago. 
long, I fear — with two quotations. One is from Ile wrote: “Our memories are our only real posses- 
St. Paul’s first letter to the young church at sion. Only in them can we be truly poor, or truly 
Corinth. He wrote: “The eye cannot say to the rich.” For Mrs. Reid and me, this past year has 
hand: I have no need of thee. Nor the head to the been filled with experiences of great friendliness 
feet: | have no need of thee. For the body is not one and hospitality and thoughtfulness, all over our 
member, but many. When one member suffers, all two countries. We are fabulously rich in our mem- 
suffer. When one member is honored, all rejoice ories of those occasions. We thank you! 


(Report of the Vice-President is on the following page) 





Reprints of “Recommended Levels of Illumination” 


Because of the intense industry-wide interest which has been generated by 
the Blackwell studies on required quantities of illumination, a limited number 
of reprints of the feature, published in August LE, on “Recommended Levels of 
Illumination” are being made available. Price is 20¢ each in any quantity 

The 20-page reprint includes a description of the research procedure, a 
report of the LES Committee on Recommendations for Quantity and Quality of 
Illumination and the new footcandle recommendations for six areas — Office, 
Industrial, Institutions, Residences, Stores and Marine Transportation. 

Since the complete footcandle tables will not be published until they appear 
in the Third Edition, JES Lighting Handbook, in March 1959, copies of this 
feature will serve for reference purposes in the meantime. Order from Publica- 
tions Office, Illuminating Engineering Society, 1860 Broadway, New York 23, 
ae 
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- rHE United States, and possibly in 
Canada also, business in general has been experi- 
encing a mild depression what the newspapers 
term “an economic adjustment.” In boom times or 
bad, howev er, in the field of illumination one thing 
is constant. That is the need for the application 
of good lighting principles. From data available, 
and from our own observations, we know that many 
interiors, as well as many streets and highways, are 
most inadequately lighted. Our opportunity for 


service in relighting these “under-privileged” 
areas presents a stirring challenge. The need is 
probably ten-fold what has so far been done. 
Further, our new knowledge of the light re- 
quired for specific tasks offers additional opportu- 
nity if not obligation — for education and appli- 
cation, As a professional Society, and as individual 
members of the lighting field, we are faced with a 
gigantic undertaking in developing an educational 
program so wide as to reach every person inter- 
ested in the recommendation, specification, appli- 
eation, installation, manufacturing and use of 


lighting for adequate and comfortable illumination. 


Technical Accomplishment 


Over the vears, the technical work of our Society 
has provided valuable information to the lighting 
profession. Through its program of dissemination, 
Recommended 


This 


year’s technical achievements are especially im- 


this has been made available in 


Practices, Guides and Committee Reports. 
pressive. Our technical committees have, quite ob- 
viously, worked hard and long. As a matter of 
interest, | present Table I showing post-war results 
in published technical reports of IES, totalling 51 
in a period of some 12 years. For the year just 
closing, we already have nine reports approved by 
Council for publication, with 19 nearing comple- 
tion. Some 20 other committees are now at work on 
still further reports. See Table II. 

The dissemination of all the valuable informa- 
tion developed through committee reports, to our 
membership and to others, is a most important 
part of the Society’s technical achievements. In 
fact, it is a basic objective of TES. Occasionally 


4 Address presented at the National Technica! Conference of the 


gineering Society August 17, 1958, Toronto, Ont 


Taylor 
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By GEORGE J. TAYLOR 
1.E.S. President, 1958-1959 


members are curious as to the Society’s over-all 
activity in disseminating its information. 

Aside from ILLUMINATING ENGINEERING, which 
goes to every member and several thousand non- 
members as well, probably the largest number of 
members are reached through local Section and 
Chapter meetings. Last year, over 30,000 people 
attended local IES meetings throughout the Soci- 
ety ’s then 82 Sections and Chapters. The programs 
they came to hear were for the most part practical 
and semi-technical papers which in one form or 
another presented the principles of good lighting 
that have been developed by IES committees or 
individual members. 

Regional Conferences reach still another group 
At these meetings, the programs lean 
and technical 


of people. 
more toward the semi-technical 
aspects of lighting with many practical demonstra- 
tions of industry developments in lighting tech- 
At our National Technical Conferences, of 


course, the program is predominantly technical 


nique. 


papers; the findings, you might say, of laboratory 


and industry studies. 


TABLE I — Published Technical Committee Reports 


(1945-1957). 

Nature of Report Number 
Recommended Practice 15 
Residential ; 
General 3 
Commercial 1 
Industrial i2 
8.9.Q 5 
Guides uy 

Total 51 


TABLE II — Committee Reports for 1957-58. 


Approved for Nearing 


Nature of Report Publication Completion 


Recommended Practice 3 1 
Guides 1 ; 
Reports 2 8 
Research Institute 7 


Total 9 19 
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In recent years we have had another, most valu 


able means of disseminating practical information 
on the lighting art. I speak of the contest for “My 
Most Interesting Lighting Job.” At every level, 
local, regional and national, this has been a popu- 
lar Society project. Its value in disseminating in 
formation on the practical application of good 
lighting principles and stimulating ideas in light 
ing practice, cannot be overestimated. In addi- 
tion, it has afforded hundreds of members each 
year the opportunity of presenting to their fellow 
members details of an installation which has been 
of interest to them. Probably a by-product benefit 
of this contest also, is the additional stimulation 


the contestant would be bound to experience, in 


TABLE Ill — Page Content of ILLUMINATING 
ENGINEERING (October 1956 - September 1957). 


No. of Pages 
Type of Publication Published 
1. Technical 
Conference Papers, Abstracts, Discussion, Ets 287 
Committee Reports ud 
Technical Papers 104 
489 40 
2 Application 
Articles 102 
Data Sheets 43 
145 12 
General 
Lighting News 137 
General Secretary's Report 16 
Committee Personnel, ete 3 
Editorials 11 
197 15 
4 Advertising 481 33 
Total 1312 100 
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marshalling the data and preparing the presenta- 
tion of his interesting installation. 

Our chief media for dissemination is, of course, 
our official journal ILLUMINATING ENGINEERING. 
Table III shows the page content for last year’s 
operation. It is interesting to note that of the total 
editorial pages published (excluding the advertis- 
ing pages) technical material, and application and 
general material was about 50-50 

In discussing the Society’s technical achieve- 
ments, I have mentioned only that of the technical 
committees. It is fitting, however, to draw to your 
attention the very extensive undertaking by our 
major application committees in the development 
of a new IES Lighting Handbook 


way to describe the gigantic job required for this 


There is no 


project, except to say that it is downright hard 
work all the way. These committees are looking 
forward to the well-earned fruits of their labor 

the new Third Edition of the Handbook, to be pub- 


lished early in 1959 


Technical Committee Forum 


Organized some years ago, the Technical Com- 
mittee Forum has every year been a most valuable 
means of correlating the Society’s technical work. 
It is composed of the Chairmen of all IES techni- 
The First Vice-President of the 


This committee 


cal committees. 
Society is chairman of the Forum 
has been meeting once a year to discuss technical 
Here 


too, an excellent opportunity is afforded for the 


problems of major concern to the Society. 


exchange of ideas on different committee activities, 
and a good understanding of what each committee 
is doing. The Technical Committee Forums have 
without doubt resulted in a greater uniformity of 
opinions, which over the years interweaves and 
solidifies our over-all technical operations on a 
sound substantial basis. 

It takes a great many people to serve our Society 
through its technical committees. See Table 1V. 
In addition we have another excellent group of 
“Official Representatives to Other Organizations.” 
Through these members our Society is represented 
on 18 American Standard Association Sectional 
Committees. We have, in addition, representatives 
on 15 well known organizations important to our 
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TABLE IV — Technical Committees 
Number 
Number Committee 
Committee Chairman Subcommittees Members 
, C. Simpecs 15 ’ 
‘ CA I 
x B. Vin nt ‘ 
Ww. f¢ ark 
Alston Rodg 2 
- eidhart 6 
: Vv. H. Kahler ‘ 15 
t V. Jar 
C i 
; enix 1. T. McLaughlir ’ 11 
s George Freemat 21 
‘ Francis Clark l 
, R. P. Teele ! 
Priscilla Prest 11 
or G. F. Dear 1¢ 
. E. A. Lineda 17 
( nees t i hosia - , 
and Quantit B. 8. Benson, J: 4 
] F. J. Marriett 2 
t i Db. W. Rowter 1! 60 
. 1. M. Chorttor 2 
s t 1. P. Lati 2 
stional .. W. W. Weld ’ 
~ ester Geis 2 2 
I Pro i Phelps Meaker 7 
Thea i 
Tr tion .. J. E. Rubir 20 
T ( tt nd Chair I 6&8 ttees and 
696 Comt M eo 
Society operation and to our mutual objective of 
getting lighting knowledge to the field 
Sinee our activities in the field of Committee 
reports has been so extensive this year, no attempt 
will be made to highlight the progress made. In 
due course all these reports will be published 
llowever, we present Table V as an extraordinary 
report on technical committee action for 1957-1958 
Only those committees who were actively working 
TABLE V — Select Reports by Chairmen of 
Technical Committees (1957-58). 
Technical Committee Forum 
Dearborn Inn, Dearborn, Mich. 
on nded Pract \ 
i ' Experir ts th Lig 
’ Highlichts 
‘ ’ Gray Arts — Color A , 
Chu ght 
hting »f Hi 
ght Plastics Reports 
Several & ad , 
8 é Recommended Pra Marir k 
( tempor Lighting 
Tunnels and U1 senes 
( ! for f t Me t 
Fluorescent I 
( le for I tr ‘ Mea 
Mer : 
Guide for Life 7 , 
’ 
( j | ‘ Sea y 
i de I tor Testing Out 
. ‘ 
S netatns 
s I nde Pra s z 
. 1S miner eports 
I I nended Pract f K ting 
Photometric Performa I 
~ ' Light I j 
Thea and TV t 
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on specific assignments were invited to present 
their progress reports at the Technical Committee 
held at Mich. in Mareh 1958 


These reports were so well presented and so fully 


Forum Dearborn, 


packed with interesting, educational and useful 
information that they would in themselves make for 
an outstanding Technieal Conference for our entire 
membership. Many committees not reporting at 
working on 


These 


the Forum, however, are currently 
projects of major importance to our Society 
projects vary from entirely new concepts, to revi 


sions of existing reports 


Iluminating Engineering 
Research Institute 


Last vear President Reid explained the fine work 


the Illuminating Engineering Re 


In his report he described some 


being done by 
search Institute 
of the projects that were under study. A _ recent 
L.E.R.1 continuation of 
some of these projects with new ones added. The 


staff of 


report by indicates the 


Research Institute has an outstanding 
educated and trained researchers who are provid 
ing us with scientific facts on visibility and human 
behavior through sight 

While all the researches now underway are im- 
minently valuable to our future lighting progress, 
the most exciting one of current interest is that of 
Dr. H. R. Blackwell on the development and use 
of a generalized method for specification of interior 
illumination levels on the basis of performance 
data. This work was presented in a most fascinat 
the Second Research 


March 3 


sclentists 


ing and dramatic manner at 
Symposium held at Dearborn, Mich. on 
hundred engineers and 


1958. Over a 


listened to this brilliant young man expound for 
hours on a subject close to the hearts of all lighting 
engineers. Other prominent researchers presented 


startling new concepts and extension of some 


studies previously started 
the data made available by 
Blackwell and his associates, were studies made by 
the LE.S “Recommendations for 
Quality and Quantity of R.Q.Q 


This committee was charged with assignment 


Concurrent with 
Committee on 
Illumination” 
the 
of reviewing Blackwell's data to present a compre 
hensive report at the Technical Committee Forum 
on new recommended footcandle levels for all types 
of seeing tasks. A resume of this one and one-half 
day Symposium program was vividly reported in 
the April issue of ILLUMINATING ENGINEERING. A 
summary of the Blackwell researches, the R.Q.Q 
and new footcandle levels 


Committee’s Report, 


based on these researches appeared in August IE 
ILL 
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Looking Ahead 


It has been customary for the President-Elect 
to comment about services planned during his 
presidential year. These have been under constant 
review and guidance by the Advisory Board to the 
Many 


which have been planned, and/or are underway, 


President during the past year services 


will continue into next year. These will receive 
preferred treatment for completion 

The Finance Committee is submitting for Coun 
cil approval a proposed Budget for 1958-1959 show 
ing less income than last year, with expenses essen 
tially the same. As with private businesses, this 
calls for closer supervision of all funds. We are 
asking our headquarters staff to watch carefully all 
expenditures. In this connection also, we look to 
support from all committees and Sections and 
Chapters who receive funds for operating activi- 
ties. Services to our membership will not be cur- 
tailed in any way. As a matter of fact, with closer 
attention to economy of operation, we look for 
extended services and benefits to all. 

This vear President Reid has not specifically 
listed “recommendations” as in the past. However, 
he has mentioned many items of general interest in 
the text of his address which require attention 


And attention they will have! For instance, fol 
lowing this vear’s procedure, we expect to hold an 
Annual Corporate meeting at the National Confer 
ence in San Francisco. Continued study and con 
sideration will be given to Headquarters location 
New York City 
thought will be given to relocating in the new Engi 
It is likely that we will follow 


is widely favored, but further 
neering Building 
recommendations of the Task Committee in setting 
up at Headquarters, a managing director, together 
with some change in administrative procedures 

We look forward to the continuation of the good 
work of all our technical committees. The Third 
Edition of the Handbook is set for publication in 
the Spring of 1959. The new footcandle levels will 
require wide support of our entire membership. A 
gigantic educational program is required to bring 
our findings to the attention of the lighting profes 
sion and the public. The Public Relations and In 
formation Committee is planning to meet this chal 
Many 
confront us for the year ahead, and we are pre 


other equally important activities 


lenge 


pared to see them achieved 


Conclusion 


Keeping pace with fast moving technical devel 
opments is not an easy task during these busy 
times. As a nation we have met a challenge in 


scientific development and technological know-how 
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While many of these national problems remain un- 
known to the public we have been appraised of the 
numerous uses of the atom for purposes of devasta- 
tion or peace Some of our electric utilities are 
experimenting with the practical use of nuclear 
energy. Our government has been busy in analyz- 
ing the atom for use in nuclear weapons. Satellites 
have been circulating in upper space in further 
search of scientific knowledge that may lead to 
drastic changes in our lives and living in perhaps 
the not too distant future 

Lighting continues to be the most useful by- 
product of many technical and scientific studies. 
Without it we have no basis to even start research. 
As simple as it may sound, the fact remains that 
without light there is no sight. So it is that most 
of our researches are dependent upon light and 
sight. Since this is true we as a lighting profession 
are held with the responsibility of developing the 
knowledge and producing light sources and equip- 
ments to meet many seeing needs. The Research 
Institute and the Illuminating Engineering Society 
as a whole have been meeting these challenges for 
a number of years and will continue to do so. 

Certainly our technical committees have made 
spectacular progress in developing reports of great 
value to every segment of a work world. I per 
sonally wish to thank our productive committees 
for their response to my requests for action in 
producing reports for a record-breaking vear | 
wish to thank them also in behalf of the officers 
and our entire membership for the time devoted to 
keeping our Society abreast of the times in the dis 
semination of lighting knowledge. Our devoted 
Technical Director, Cash Crouch, and his staff, 
deserve praise for their efforts which often extend 
far beyond normal working hours 

Finally, I want to personally thank each and 
everyone for the high honor of election to the 
Presidency of the Illuminating Engineerimg Soci- 
ety. President Reid has set some pretty stringent 
precedents during his administration that demand 
continuation. Following him will be no easy task! 
However, I shall do my level besi to perform all 
the duties required of the President of our great 
Society. Be yond this, I wish to express my heart- 
felt appreciation for the confidence you have ex 


pressed in electing me. 
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To Be in October IE 
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A Discomfort Glare Evaluator 


A NECESSARY step in solving problems of 


quality of lighting is the development of adequate 
instruments and techniques. The primary purpose 
of the Discomfort Glare Evaluator is to provide a 
technique comparable to that used in the labora- 
tory which will make it possible to determine how 
well an empirical method of computing discomfort 
glare ratings agrees with experimental subjective 
evaluations 

The components of the Discomfort Glare Evalu 
ator, shown in Fig. 1, include a head rest with 
movable and fixed shields, a comparison source and 
control units for the experimenter and observers 
When the movable shield is in the “down” posi- 
luminaires of a lighting system are ex- 
When the movable shield is 


tion, the 


cluded from view 





Discomfort Glare Evaluator showing the head- 
rest with fixed and movable shield, test-source and 


Figure 1. 


control units. 


462 Abstracts—Research 








Lighting 











J. F. McNelis 


Sylvester K. Guth 


rotated upward, those luminaires within approxi- 
mately 50 degrees of the line of sight are seen. The 
shield is made of diffusing plastic so selected that 
when illuminated by nearby luminaires its bright- 
ness approximates that of the field. The circular 
test-source, which consists of a transilluminated 
diffusing glass, is seen in a diagonally positioned 
mirror directly in front of the observer and located 
on his horizontal line of sight. Thus, the observer 
sees a luminous spot viewed against the far wall of 
the room. 

The momentary exposure technique employed is 
similar to that used in the basic discomfort glare 
investigations.’ A timing mechanism in the opera- 
tor’s control unit governs the exposure sequence of 
the circular test-source and luminaires. Two types 
of observations are made 

1) BCD Evaluations 
mains down at all times and the observer adjusts 


The movable shield re- 


the brightness of the test source until it produces a 
sensation at the borderline between comfort and 
discomfort. This is the BCD sensation 

2) Comparative Evaluations The test-source 
and luminaires are alternately exposed to view. The 
observer adjusts the brightness of the test source 
until it produces the same visual sensation as the 


luminaires. 
General Electric Co Cleveland. Ohio 


AUTHORS 
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Subjective evaluations by 50 observers of five 


lighting systems provide a comparison with the 
basic BCD data and with computed discomfort 
ratings. The far wall brightness, against which the 
test-source was viewed, was taken as the field 
brightness and ranged from 1.3 to 34 footlamberts 
The relationship between BCD brightness, B, of 
the test-source and field (wall) brightness, FP, may 
be represented by 
B 499 Pe ] 
This compares with 
B= 419 F*.* (2) 
which was obtained in the original investigations.’ 


The close agreement in the exponents of F is par- 


ticularly significant. It indicates that the effect of 


increasing field brightness is very nearly the same 
for the present and original groups of observers 
The coefficient of F, as determined in this investi 
gation, is approximately 20 per cent higher. This 


indicates that, on the average, the present group is 





Figure 2. Close-up of head-rest showing movable shield 
in “down” position. 
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TABLE I—Comparison-Source Brightnesses and 
Computed Ratings for the Luminaires of 
the Five Experimental Conditions. 


Experimental Conditions 


A B Cc D E 


1. Comparison Brightness (fL 614 710 1476 1956 2567 
2 BCD Brightness (fl 555 1237 1264 2118 2581 

Comparison /BCD 1.11 1.17 0.92 0.99 
1 Luminaire Rating w/a 0.73 0.25 0.92 0.60 0.74 


slightly jess sensitive to brightness than was the 
original group 

Comparative evaluations obtained of the five 
lighting systems are illustrated in Table I. 

The ratio Comparison/BCD (line 3) is an indi- 
cation of the relative discomfort produced by the 
luminaires. Computed ratings obtained from a 
method suggested by Fry? are shown in line 4. The 
experimentally determined ratios and the com- 
puted ratings rank the five lighting systems in the 
same order. They may be represented by a straight 
line on logarithmic coordinates. Theoretically, the 
experimental (line 3) and computed (line 4) rat 
ings should be expected to be equal. The fact that 
they are relatable to each other is significant and 
encouraging. Further detailed investigations with 
additional lighting systems should aid in resolving 
the differences. 

These data illustrate that the Discomfort Glare 
Evaluator can be used for evaluating lighting sys- 
tems. Furthermore, experimentally determined 
evaluations are relatable to computed ratings using 


the method proposed by Fry. Additional evalua- 


tions by large numbers of observers should make it 
possible to develop a subjective comfort-discomfort 


seale. 
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Charles H. Rex 





Meer OF THE seventy million drivers in 


the United States make nighttime use of their multi- 
billion dollar investment in streets, highways, auto- 
mobiles, trucks and buses. Roadway lighting for 
night driving presents a tremendous public wel- 
fare opportunity which is receiving increased atten- 
tion from officials, engineers, technicians and those 
engaged in traffic and visual research. Progress in 
more efficient, pleasant and attractive night driving 
conditions is being aided by “figures of merit” for 
roadway lighting effectiveness. New traffic benefit 
ratings will evolve from current studies of opera 
tional night traffic capacity factors such as head- 
ways, vehicle formations, speeds, lane use and us 


ot passing opportunities. These and other traffic 


AUTHOR Ou tdoc Lighting Dept... General Electric Co Henderson 


RELATIVE VISIBILITY RATING 


AVERAGE 1.8 
MINIMUM 1.6 


| OBJECT 


THRESHOLD 1.0 — = BARELY 
DISCERNED 





BcD — 





— 0.27 AVERAGE 
— 0.11 MINIMUM 


RELATIVE COMFORT RATIO 


Figure 1. Example seeing factor ratings for a repre- 

Relative visibility 

ratings may now be accompanied by computer ratings 

for relative comfort. Visual comfort rating is relative 

to the sensation which would be at BCD for the lighted 
roadway and system of luminaires. 


sentative roadway lighting system. 
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Computation of Relative Comfort and 
Relative Visibility Factor Ratings for Roadway Lighting 


benefits such as accident prevention, convenience 
and comfort are contingent upon the effectiveness 
of the lighting in producing good seeing. 

Seeing benefit ratings may now be computed in 
terms of relative comfort and relative visibility 
Computed ratings may be similar to those shown in 
Fig. 1 which are for a representative roadway light- 
ing system with hypothetical candlepower distribu- 
120-foot 
This paper presents a method and data for comput- 


tion from luminaires spaced staggered. 
ing such ratings, as well as such factors as pave- 
ment brightness, obstacle brightness and the loss of 
visibility due to disability veiling brightness. Fig 
2 shows an example of available data used for com- 
putation of pavement brightness. 

The importance of a good relative comfort rating 
compared with or accompanied by a high relative 
visibility rating will evolve from correlated effec- 
Both 


seeing factor ratings and traffic ratings will also in- 


tiveness ratings in terms of traffic benefit. 
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Figure 2. Pavement brightness produced per 1000 
candlepower from a single luminaire at drivers’ right is 
shown in lower portion of diagram. Longitudinal dis- 
tance of driver observation from each pavement bright- 
ness station is 7 MH or about 210 feet. Curves on upper 
portion of diagram show the ratio of pavement bright- 
ness per horizontal footeandle produced by luminaire 
at pavement stations. 
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dicate how much better good roadway lighting is as 


compared with poor lighting or no lighting. 

Computation of simplified ratings such as those 
shown in Fig. 1 has many advantages such as: 

(1) The effectiveness of roadway lighting will 
be predicted in readily understandable terms of 
roadway user benefit 

(2 Application and luminaire performance 
variables will be explored, evaluated and controlled 
in design for optimum over-all efficiency. 

3 Comprehension of 


objectives will be im- 


proved, complexity reduced and standardization 
possibilities revealed 

4) Progress in dynamic visual research under 
night driving conditions will be encouraged by a 
method for the use of laboratory and field data now 


available and to be made available in the future 


By R. G. Hopkinson (left) 
and R. C. Bradley 





” PRESENT study was initiated to extend 


knowledge of glare from large 


very sources 
such as over-all illuminated ceilings or large win- 
to conditions where the whole field of 
The 


study was discussed initially by E. M. Strong, C. L 


dows, even 


view itself may be a source of glare discomfort 


Crouch and the senior author, and has been con- 
ducted jointly as Project No. 59 of the Illuminating 
Engineering Research Institute on the one hand. 
and on the other, as an item of the research pro- 
Board of the De 


partment of Scientific and Industrial Research in 


gram of the Building Research 


the United Kingdom. 
Earlier studies on discomfort glare were limited 


by the design of the apparatus to a consideration 


of relatively small sources. Such studies covered 
Photograph not available 

AuTHors: Building Research Station, Garston, Herts, England and 
Cornell University, Ithaca. N. ¥ 
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(5) Time will be conserved. Computation facili- 
tates ratings without the delays, uncertainties and 
interferences that may arise in field testing. The use 
of high-speed computer techniques is obviously feas 
ible and desirable. With example ratings available, 


other ratings may be estimated by interpolative 


judgment 

Better appreciation of roadway lighting effective- 
ness will result from numerical ratings in user 
terms such as relative comfort and relative visibil- 
ity. “Figures of merit” also direct attention to the 
technological details by which seeing will be further 
improved. Improved night motor vehicle transpor- 
tation is an objective which warrants the combined 


use of the best research data and engineering skills. 


(Abstract of I.E.S. Conference Paper No. 13) 


A Study of Glare from Very Large Sources 


most of the conditions ordinarily encountered in 
lighted streets or in the interiors of buildings with 
conventional lighting fittings. Independent studies 
in laboratories in different countries have shown a 
measure of agreement, such that a basic ex- 


ood 


pression can be derived for the relation of the 
physical variables which govern glare discomfort 
This relation can be expressed by the formula 

BY Q” 


Glare constant G -f(B,).*(@) 
PF 

where B,=luminance of the source, 

(J) = apparent size of the source, 
F =surround luminance, 


i 


luminance of immediate surround to 


“ 


the source. 
é=angular separation of source from line 
of sight 


It now seems agreed values for the 


that 


can be derived 


likely 


indices x, y, and from the more 


comprehensive of the researches on glare discom 


fort. These values will probably be of the order of 


1.6 
y OS 


1.0 


It is verv satisfactory that agreement on such a 


psychological factor as glare discomfort can be 


reached. In arriving at agreement on a formula 


it was, however, recognized that an expression of 
465 


Abstracts—Research 











the form given above could be valid only over that 
range of conditions where the adaptation level is 
governed primarily by the surround luminance F, 
and where it is virtually independent of the source 
luminance B,. Such conditions apply only when the 
source is not very large and does not produce a very 
high retinal illumination. 

If the source is large, the adaptation level is 
influenced by the source and is determined only 
partly by the surround luminance. In such cireum- 
stances the simple formula given above is no longer 
valid 
cal problems, such as that of glare from large win- 


It has been practicable to solve many practi- 


dows or luminous ceilings, by extrapolation of the 
existing experimental data, but such a procedure 
requires a deeper knowledge of the experimental 
conditions than the practicing lighting engineer can 
A detailed study of the effect 


of very large sources on glare was considered essen- 


be expected to have. 


tial for progress. 

The experimental arrangement is based on a very 
large uniform source consisting of a bank of closely- 
packed fluorescent lamps whose light is diffused by 
an opal screen, so presenting a large surface of uni- 
form brightness to the observer. A system of dim- 
mers permits a smooth control, either by the subject 
himself or the experimenter, of the luminance of 
this source from about 1.0 footlambert to 4500 
footlamberts (0.002-10 candelas/square inch). A 
series of masks placed over the large source, to- 
gether with adjustment of the observer’s distance 
from the source, gives a range of source sizes from 
3 x 10 
the latter being achieved in the British apparatus 


* steradian up to full field (5 steradians), 


by a system of mirrors set around the observer 
when he is positioned close to the screen. 

The surround luminance is provided by other 
fluorescent lamps, also on dimmers, set in a system 
of sereens such that a substantially uniform sur- 
round luminance is seen by the observer with as 
little interference with the source luminance as pos- 


sible. Both source and surround luminance are 
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monitored separately by photoelectric photometers 
suitably screened to limit their field of view. 


Apparatus of this type has been set up in the 
Department of Electrical Engineering at Cornell 
University, Ithaca, N. Y., and at the Building Re- 
search Station, Garston, Herts, England. The ex- 
perimental work is being conducted in parallel, 
with the difference that the English investigation 
is essentially a pilot study directed more towards 
an exploration of the problem with a few observers, 
whereas the Cornell study is designed to supply the 
basic data from a large number of observers. 

The conduct of the experiment is as follows. The 
source is continually exposed to the observer, who 
looks directly at it. He is allowed to become fully 
adapted to the conditions and is asked to adjust the 
luminance of the source to give, in suecession, a 
predetermined series of criteria of glare discomfort. 
Sufficient time is allowed for adequate adaptation 
to each condition of the series of criteria. Such a 
series of judgments is made at each of eight source 
sizes. During the course of each experiment the 
surround brightness is maintained constant at a 
predetermined level. 

An interim report has been presented at the 
National Technical Conference on the data so far 
obtained at Cornell and at Garston. A full report 
will eventually be prepared on the completion of 
each stage of the study. The results given in the 
paper are not final because at the time of writing 
the research project at Cornell has still three 
months to go and that at Garston is planned to con- 
tinue for some time ahead. The purpose of the 
paper is to indicate to what extent ideas on glare 
discomfort, and in particular on brightness limits 
for comfort, must be revised when very large 
sources are under consideration. 

Not the least valuable result of the study has 
been the opportunity afforded for closer collabora- 
tion at the experimental level between American 
and British workers. 

(Abstract of I.E.S. Conference Paper No. 12) 
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J. Roy Jones 


Bill F. Jones 


A Versatile Method of Calculating 
Iumination and Brightness 


le CURRENTLY used system of classifying 
room shapes for the purpose of calculating illumi- 
Among 


has a number of disadvantages. 


these is the fact that different formulae are used, 


nation 


depending upon whether a unit is primarily direct 
or indirect. These formulae are equated at the 
arbitrary mounting height of one-third the distance 
from the ceiling to the work plane, leading to in- 
accuracy which may vary from negligible to vital 
in normal sized rooms. 

The confusion and inaccuracy which result from 
the dual formulae can be eliminated by a new ap- 
proach. One such approach, as shown in Fig. 1, 
divides the room into three basic cavities: 
(a) The cavity above the luminaires; 
(b) The cavity below the workplane; 
(ec) The 


space bounded by the planes of the 
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Figure 1. Method of splitting room into three sections. 
Po. effective reflectance of ceiling cavity; p,, = effec- 
tive reflectance of floor cavity. 
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Smoot-Holman Co., 
Angeles, 


top, the work plane on the bot- 
of the room. 


Inglewood, Calif 


Calif. 


and Westinghouse 


2 


o§ 


CEILING CAVITY RAT 


c 


Figure 2. Effective ceiling cavity reflectance as a func- 
tion of cavity ratio for several combinations of 


reflectance. 
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Once this is done, the ratio of the basic room can 
be computed by the formulae in Fig. 1, and the 
two cavity ratios found from the simple relation- 
ships given in the drawing. If these two cavities 
are then treated as the ceiling and floor of the 
room, with an effective reflectance that of the cavi- 
ties. considerations of mounting height and work 
plane height vanish from the problem, allowing 
accurate calculation for any desired mounting and 
work plane height. 

In addition, this procedure allows easy interpola- 
tion; simplifies the calculation of coefficients of 
utilization; permits treatment of rooms in which 
wall reflectance above the luminaires and below the 
work plane (dadoes, ete.) differs from the re- 
mainder of the wall; vields a method for handling 
partitions within a room and focuses attention on 
the effect of varying mounting heights and upper 
wall reflectances 

Effective cavity reflectances can be determined 
by a number of methods and plotted for any de- 
sired combination (see Fig. 2). 

With the room now reduced to a single element, 


the limitations of the current method of calculating 


Visionics Field Laboratory 


Or OF THE important missions of the 


United States Army Engineer Research and Devel 
opment Laboratories, Ft. Belvoir, Virginia, is to 
develop warfare vision equipment for the Army 
In the process of fulfilling this mission, a consider- 
able amount of nighttime field work in searchlight 
testing, viewing devices evaluation, and vision re- 
search has to be performed. In order to get quan- 


titative information under field conditions, a 
visionic system outdoor laboratory was established 
This laboratory has been automated so that various 
tasks can be accomplished with the least difficuity, 
and atmospheric conditions present during the test 
Functions such as searchlight 


can be measured 


photometry, analysis of viewing systems and _ at- 
mospheric optics data collection can be performed 
quickly and accurately with this facility 

The essential features of the visionic system lab- 
ratory are the Operations Building with Control 
Room and Goniometer Room, Range and variable 
Background. Searchlights are located on the 10- 
foot diameter goniometer table and photocell re- 
Researc! 


rHORS Warfare Vision Brane!) [ S. Army Engineer 


opment Laboratories, Ft. Belvoir, Va 
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coefficients, imposed by the exponential approxima- 
tions of the interreflection equations and by the 
assumption of uniform initial flux over the wall 
surface, can be removed by utilizing the luminous 
analogue computer developed by Professor Philip 
F. O’Brien of U.C.L.A. Rewriting the basic flux 
equations in a form which allows a surface to ex- 
change flux with itself, it becomes possible to 
divide the walls into bands encircling the entire 
room at various levels. If enough bands are used, 
and the initial flux to each band determined, the 
final brightness distribution on the wall and the 
flux to the work plane (which is now the “floor” 
are quite accurately determined. The net result is 
a more accurate determination of the coefficient of 
utilization. A comparison of the above method 
with an exact analytical solution by Dr. Spencer 
showed agreement for utilization factor within 
approximately one-half of one per cent 

A system has therefore, been presented which is 
able to comprehend, at the engineering level, condi 
tions outside the limitations of the present system 
and also results in more accurate calculations. 

(Abstract of I.E.S8. Conference Paper No. 21) 
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a 


Benjamin Goldberg 


Robert S. Wiseman 


ceivers can be located at any one of ten junetion 
boxes equally spaced along the 3144-foot range 
The information is transmitted to instruments for 
correlation with goniometer orientation. Visionic 
viewers can Observe military targets against a 20- 
by 50-foot background which has controlled vari- 
able reflectance. A standard &8- by 8-foot target is 
also located in front of the background and can be 
remotely controlled to appear and disappear. This 
facility also is equipped for collecting data relating 
to atmospheric optics. 
(Abstract of 1.E.S. Conference Paper No. 8) 
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Predetermination of Luminances 
By Finite Difference Equations 


B minous flux transfer in an enclosure 


may be described by a system of linear simultane 
ous equations which are a finite difference repre 
sentation of the Fredholm integral equation, The 


development of this method for the analysis and 





synthesis of lighting systems is now being prose 





cuted actively on a world wide basis. These finite . 
difference equations may be written in general Philip F. O'Brien James A. Howard 


form as 


l/¢ Pi Fis, L, Los / 21 inverse matrix may be obtained by means of digital 

: and analogue computers. The well-known inter 

Pi 1 / ¢2 Pz) Lz Loz Ps flectance table is simply related to the impedance 
matrix 

Truncation errors which are inherent feature of 

the finite difference equations can be reduced to 

acceptable levels by reducing the relative size of 

1 the finite areas that define a room. For example, 


the infinitely-long hallway shown in Fig. 1 was 


In Equation (1), the reflectances of the various 


finite surfaces are designated by 9, and the geome 

















try of the system is specified by the shape meduli, A . 
Fm. If the lighting problem is concerned with P : 
analysis, Equation ] Is solved for the total lumi 
nous emittances L,, Le, L, If the synthesis of A A, ts = 10 
luminous inputs to produce a particular emittane: - c bos = bg, = 0 
pattern is required, Equation (1) is solved for the ry Py ma po =p, = 08; 
stimuli Lo: /e1, Loz/ge, Lon/? p, = 05 
The admittance matrix containing reflectance ¢ A, 2. 
and geometry F terms may be inverted to produce 
an impedance or transfer-function matrix. This K " | 
\ HORS lept. of Ex neering Universit f California Los = -—— P F at 
‘ Calif Figure 1. Infinitely long hallway with luminous ceiling. 
CABLE I — Spencer's Exact and the Approximate (i.e., based on finite difference equations) Distribution of Light 
in a Very Long Room with a Luminous Ceiling. k, 1.0 », p» 0.8 ps 0.5 
Number of Wall Relative Luminous Distance from Exact Approximate Truncation Error 
Sections Emittance Ceiling ( Units) Emittance Emittance Per Cent 
1 L,/ Le 1.00 0.5166 1.5329 + 3.15 
1 L/1 1.4514 1.3952 3.87 
1 L L - 0.3499 0.3682 5.2 
2 L,/I 0.50 1.6523 0.6447 1.17 
2 L, / Le 1.50 0.4276 ).4335 + 1.38 
2 L,/1 1.4514 1.4306 1.4 
2 L./L 0.3499 0.3532 4.0.95 
‘ I I 0.25 0.7429 0.7276 1.9 
‘ L./t 0.75 0.5785 0.5740 0.78 
4 L,/1 1.2 0.4675 0.4650 0 
4 L I 1.75 0.3944 0.3926 0.46 
4 L/ Mes 1.4514 1.4442 0.49 
4 L L ; — 0.3499 0.3491 4.0.23 
8* L Le _— 1.4514 1.44858 0.18 
Extrapolated value 
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investigated for the truncation error by varying 
the number of wall sections. As shown in Table I, 
the truncation error is reduced from about four per 
cent to about one-half per cent when the number of 
wall sections is increased from one to four. 


J. Stuart Franklin 





P,. pGeT, the subject of this Conference 


paper, is defined “Photometer, Automated Univer- 
sal Distribution Gonio Electric Type.” To meet 
present-day needs of photometric testing, this fully 
automated distribution photometer was born. Since 
the advent of fluorescent lighting, measurement 
requirements have necessitated a new approach to 
luminaire testing. Lamps are sensitive to changes 
in operating position, to ambient temperature, to 
thermal drafts; and their very size prohibits their 
being properly tested on previously available types 
of photometers. The design selected was a large, 
fully automated photometer, capable of operating 
Outdoor 


Photometric Laboratory General Electric Co 


Hendersonville, N. ¢ 


AUTHOR 
Lighting Dept 


Additional numerical methods which need to be 
explored for applicability to the analysis of light- 


ing systems are suggested in the paper. 


(Abstract of 1. E.S. Conference Paper No. 22) 


Automated Universal Distribution Photometer 


all luminaires in their normal “in use” position, at 
any required test distance, at a standardized am- 
bient temperature and with minimum thermal 
drafts 

Fig. 1 gives a pictorial view of the various major 
components, and a block diagram showing its ele- 
mentary functional operation. Input and output 
information is in the form of tabulating cards, read 
and punched on an electro-mechanical card ma- 
Information read from ecards is sent to the 


of the s\ stem, 


chine 
programmer, which is the “brain” 
functions. The 


co-ordinating all programmer 


positions the ferris-wheel-type structure in azi 


muth (fixture rotation) and in elevation (structure 


rotation on the large rings). The light output is 
read by the light read-out device into the card 
machine and the data is punched into the final 
tabulating card. 

In Paupeer, the luminaire rotates around an 8- 
It has four main advantages: 


“A” polar axis vertical goniometer; (2 


by 12-foot mirror. 
(1) type 
permits mounting luminaires in their normal oper- 
ating position; (3) tests at any distance because the 
reflected light beam always occupies the same line 
in space; and (4) uses a compact, well-balanced 


structure. Its basic size and complexity was deter- 








caro 


Figure 1. Functional Diagram. By fol- 
lowing the arrows, the path of the 
input information on cards can be 
traced through the card reader tand 
program unit, to the photometer struc- 
ture drive motors. Light output from 
the luminaire is measured by the light 
cell, sent to the light readout device, 
program unit, and to the card machine, 
where it is punched into the output 
ecard, 
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mined by our requirement for testing fluorescent 


luminaires up to eight feet in length and in operat- 
ing positions up to 25-degree tilts above the hori- 
zontal. 

The 


challenging problems that were overcome in the 


electrical control system presented many 


following design areas: 
Servo Drive Circuits 

hand operated 
elee- 


trical drive systems. These employ a d-c amplidyne 


mechanical, 


three 


Elimination of all 


structure drives necessitated separate 


on the elevation drives and an a-c magnetic am 
plifier on the azimuth drive 
Visual Shaft Position Indicator 

In order for the operator in the control area to 
know the 


shafts, synchros, a servo amplifier and a motor 


always exact angular position of all 


driving a three-dial, digital type bearing counter 
are employed. 
A choice of three cir 


Luminaire Power Circuits 


cuits is available to supply a-c, d-c, and miscellane- 
ous power to the luminaire under test. 

Control Circuits 
ous functions necessary to the proper manual and 
and the 


Control circuits perform vari- 


automatic operation of the photometer 


safety of laboratory personnel 


Vertical Distribution of Light 
From Gas-Filled Candlepower Standards 





S. W. Wilson 


L. E. Barbrow 


: RECENT years gas-filled, clear-bulb tung- 
sten filament lamps have been used in increasing 
numbers as standards of luminous intensity. These 
lamps are operated base down and have coiled 
monoplane filaments. When used as standards, they 
are marked with fiducial lines etched on the bulb 
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Digital Readout Circuits. These circuits provide 
means for visually indicating and digitally record- 
ing the light output, the wattage, voltage or cur- 
rent of the luminaire on test. 

Master 
lating cards provide the input data needed for pro- 


Automatic Controls. Prepunched tabu- 
gramming the angular positions of the structure 


and the readout data. It is basically a poit-by 
point positioning system which can be programmed 
to call for any type and number of reading sta- 
tions desired simply by changing the input master 
card deck. Output data are punched into another 
set of tabulating cards. 

PaupDGeT records test data in approximately one- 
third of the time formerly required, while calcu- 
lations are automatically made on electronic data 
processing machines in about 25 per cent of the 
time formerly required. 

The 


struction, and operational aspects of the photome- 


paper covers the interesting design, con- 


ter, its present uses, and its future possibilities. It 
shows that the versatility of automation makes the 
rapid securing of information in any desired light 
pattern possible with PavuDGET 

(‘onterence 
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4 2 0 
DEGREES FROM VERTICAL 
Figure 1. Per cent deviation of candlepower vs. angle of 
tilt of 500-watt C-13B filament lamps, Group No. 4. 
Also, a cosine curve with an amplitude of five per cent 
of maximum candlepower and a period of 18 degrees. 


so that they can be accurately aligned about a 
vertical axis. Investigations have been reported on 
the variation of candlepower of such lamps about 
a vertical axis but apparently no results have been 
reported on the much larger variations of candle- 


AurHors: National Bureau of Standards, Washington, D. C 








power of such lamps about a horizontal axis; that 


reported in this ( onference 


iper for several types and sizes of clear-bulb 
lamps commonly used as standards of candlepows r 
olor temperatures above 2400K In addition, 
results are reported on lamps with 





G. A. Horton 


Automatic Photometer for 
Street Lighting and Other Luminaires 


te PAPER describes a street lighting 


photometer which 


Is comple te ly automated so that 


no hand transeription of photome tric data is neces 


sary. The 


described in the literature.’ It is of the well-known 


photometer which is automated has been 


single-mirror selector type 
The programming of the photometer is accom 


ished by means of two tape readers. one to con 


trol the 


lateral orientation of the luminaire, the 


other to control the vertical orientation of the selec 
tor mirror 
The measurements of luminous 


ade by 


chart 


intensity are 
means of a microampere null-type strip 


recorder which measures the current pro- 


duced by a barrier-laver type photocell, the current 


utput of the photocell being proportional to the 


illumination upon the cell. The angular motion of 


the recorder slidewire is at all times proportional 


the illumination upon the photocell and an ana 


108 AY | are Horto und Str k W ghouse Electric Corp 
Divisior (te und. Ohi Messrs Zaphyr and Wendt 
I tr Cory Analytical Dept and Manufacturing 
aborator espective East Pittsburch Pa 
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check with the 


inside-frosted bulbs It is shown that elaborate 


precautions must be taken in mounting clear-bulb 
lamps to make them as reliable candlepower stand 
ards as lamps with inside-frested bulbs mounted 


by a very simple procedur 


lhstract of IT.E.S. Conference 


Papei Vi f 





P. A. Zaphyr 


wire shaft 


The readout from the encoder pe 


a 
I 


eousists of a t 


punch and an adding machine from which a trial 


balance of the luminaire efficiency may be made to 
efficiency as measured in 


The Taye 


a photo 


metric integrator from the punch is run 





Figure 1. 


Automated photometer. 
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through a tape to card converter where the infor 
mation is punched into IBM cards 
The reduction of the data in the cards to a useful 
photometric report is accomplished by a method 
described in the literature.* 
The use of plastic tapes for programming the 
photometer makes it universal since the program 
. 


may be changed simply by changing the array of 


holes punched in the tape 


Controlled Fluorescent Reflector Design 
For Sharp Cut-Off and Uniform Distribution 


- RECENT development of very bright 


Nuorescent lamps of small diameter has made pos 
luminaires whic} 


Fluo 


following in 


sible the design of fluorescent 
produce a controlled distribution of light 
rescent lamps of this type have the 
herent advantages 

1) By suitable reflector design all light from 
the fluorescent luminaires can be directed below a 
chosen cut-off plane 

2 Design for uniformity is possible with a 
single lamp and is more effective than designs em- 


ploying many lamps packed tightly together 


AY 
e > 
a” A 
° } 
c ‘ 
= — een | CUTOFF PLANE 
y 
| 
| \ 
\ 
REFLECTOR \_ |. _9 
CONTOUR ‘| % 
\ » 6 
\ 
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= 
| Page 
TANGENT 
PARABOLA 


Figure 1. Contour for principal reflector. Solid curve 
shows non-parabolic contour required for horizontal cut- 
off plane (Equation 1) with lamp of finite radius. Tan- 
gent parabola (Equation la) is shown as dotted curve. 
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The completely automated photometer is shown 


in Fig. 1 


References 


Abstract of T.E.S. Conference Paper Vo. 7 


Domina Eberle Spencer 





a 


™ 


The design of controlled fluorescent luminaires 
requires the recognition of two basic characteristics 
of the fluorescent lamp 

a The cross section of the fluorescent lamp is 
finite and must be treated as such in the design 

b) The distribution of light received from a 
fluorescent luminaire must be described in terms of 
the converging light cone 

The essential building blocks of the design pro 
cedures described in this paper are two families of 
reflector contours. The principal family of reflec 
tor contours is a generalization of the parabolic 
reflector, which is modified to take into account the 
finite cross-section of the fluorescent lamp. As 
shown in Fig. 1, the reflector contour is designed 
so that at any point P on the contour, the cone of 
light APC, subtended by the lamp, is reflected into 
a cone BPD, such that the uppermost ray PB is 
parallel to an cut-off 
Thus, if the reflector is perfectly specular, it sends 


arbitrarily chosen plane 


no light above the cut-off plane. The equation of 


the contour can be written parametrically as 


1 ] 
y ( - 2pR . ] 
9 


2 p 
y=2pl[a—Rtan-'p], 


7 a- 


AUTHOR Associate Professor University of Contr t 
Conn 
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dx 


where p If the radius R of the lamp ap- 
dy 
proaches zero, Equation (1) becomes 
y* 
r _ (la) 
4, 


and the reflector is a parabola. 

Secondary reflectors are sometimes needed. Here 
sharp cut-off is not ordinarily desired, so an ellip- 
tical contour can be employed, as shown in Fig. 2. 
Foci of the ellipse are at lamp center and pole base. 
A convenient form of the equation for the elliptical 


ontours is 


2Za(at+hb 
r . 2 
(2a +h + heosé 
where \/(b—r,)?+2br, (1+c0s6,) —(b—Tr,) 
a 
» 


To design a fluorescent reflector, a choice must 











be made among the various members of the two i) 


families of reflector contours. The paper describes 
Figure 2. Design of an elliptical reflector to focus a 


how this is done for two special cases: a low- 
: : controlled beam of light at base of pole. 


mounted system of fluorescent luminaires for illu- 

minating runway or roadway surfaces and an over 

head luminaire suitable for floodlighting or street 

ghting 

Cuikay and Lambert L. Montgomery of Sylvania 


Essential to the design procedures are the study 
Electric Products, Inc. for assistance in the caleu- 


of interflections within the luminaire, considera- 


tion of the effect of louvering in clear weather and lations. An accompanying paper’ describes the 
in fog, and the exact prediction of the distribution range of applications to which these design p-oce- 
of incident light associated with lamp and each dures have been applied. 
reflec Pi Lana 

ting surface 1. Peek. S. C., and Keenan, J. P Outdoor Applications of New 


Reflector Contour Designs for Higher Output Fluorescent Lamps 


Experimental results are shown which illustrate 
Conference Paper No. 35 presented at the National Technical Con 


the extent to which the twin eriteria of sharp eut- ference of the Illuminating Engineering Society August 17-22 
5 > . . . . . 1958. Toront« Ont 
and uniform distribution have been satisfied in bas notte 
typical special cases. Thanks are due to Robert (Abstract of I.E.S. Conference Paper No. 20) 





Discussion of IES Conference Papers 


Diseussion of papers presented at the technical sessions of the Toronto Conference 
should be submitted immediately for publication with the paper in ILLUMINATING ENGI- 
NEERING. 

Send: One copy (original) to Miss Ruby Redford, Editor, ILLumMiInaTING ENGINEERING, 

1860 Broadway, New York 23, N. Y. 

One copy to Floyd W. Sell, Chairman, Papers Committee, Detroit Edison Co., 

2000 Second Ave., Detroit 26, Mich. 

One copy to Diseussion Organizer of the session. 


One copy to the author of the paper. 
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Efficiency of Domed Acrylic Skylights 


A, EVALUATION of the daylighting char- 
acteristics of dome-shaped acrylic skylights was 
made by the Daylighting Laboratory at Bristol, 
Pa. The tests included measurements of luminous 
and total solar energy transmittance, distribution, 
surface brightness and net efficiencies of dome- 
well-ceiling diffuser combinations. The results pro- 
vide skylighting design and prediction data not 
available heretofore. 

Transparent colorless or tinted domes are some- 
times used for decorative purposes or where “piec- 
ture windows” in the roof are desired but trans- 


AuTHOR: Rohm and Haas Co., Philadelphia, Pa 
TABLE I — Dome Surface Brightnesses. 
(Clear sky; solar elevation — 44 degrees; 
E, = 8800 footcandles). 
* rs - Brightness (Footlamberts) = 
Side Side 
Toward Top of Away from =“ Variation 
Dome Type _ Sun Dome Sun Max. / Min. 
W-2447 9500 7300 5100 1.9 


W-7328 4600 4200 3500 1.3 
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lucent domes which provide diffuse distribution of 
direct sunlight are normally specified for fune- 
tional daylighting. Hence, domes and ceiling dif- 
fusers made of three representative densities of 
white translucent acrylic sheet were tested. 

All domes were square in plan and formed from 

ie-inch thick sheet to a height equal to 25 per 
cent of the length of one side. All ceiling diffusers 
were 14-inch thick flat panels. The designations of 
the three densities and the luminous transmittance 
of the two thicknesses of each as determined by 
Hardy-type spectrophotometer for CIE Illuminant 
C are: 

W-7328, thickness 4 inch 0.33, thickness 4/1, 
inch — 0.23 
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SOLAR ELEVATION (Degrees) 


Figure 1. Transmittance of direct sun and clear sky 
light by W-series acrylic skylight domes rvs. solar eleva- 
tion. Top to bottom: W-2067, W-2447, W-7328. 
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TABLE Il — Overcast Sky Transmittance Factors for Acrylic Skylight Fixtures. 


W.7328 
W >'l Characteristics Diffuser Type 
Rel sctance None W.2447 W-7328 
| 280 108 
“ 2 244 175 
224 140 
“ 2% 21 158 
64 1s 112 
~ 266 195 14 
4 : 1 
" 
104 
W-2447, thickness ly inch 0.56, thickness * 6 
hk h 0 44 
W-2067, thickness Ye inch 0.73, thickness */ 14 
inch 0.62 


Measurements were made outdoors with an in 


tegrating sphere approximately six feet in diame- 


ter. Curves of transmittance in relation to solar 


levation in clear sky for the three types are shown 
1. Comparable values obtained under over- 


ast skv conditions will be found in Table IT at 


Well Index, 0.0; Diffuser Type, None 


Distribution curves for two dome types are 


shown in Fig. 2 


Brightness observations were made with a Spec 


tra Brightness Spot Meter at three angles in the 


ertical plane containing the sun. Test conditions 


and the results are given in Table 1. 


In actual domes are necessarily installed 


use, 


skylight wells of some depth determined by 





Figure 2. Distribution of W-series acrylic skylight domes 
in the vertical plane containing the sun shown as per 
cent of the vertical component (0 degrees). 


476 Abstracts Daylighting 


Skylight Dome Type 





W-2447 W-2067 
Diffuser Type Diffuser Type 
None W-.2447 W-7328 Nore W.2447 W-73°3 
57 408 279 691 166 : 
530 370 248 ror rr 
iva 335 5 t f ps 
485 340 2 
$32 284 1 4 pte 
45 i! 1 s 
. i ! ‘ 
i 3 188 
i I 14% Is 
t 68 i i lo 
i Ss 12 ] ‘4 162 
2 s l 336 eee l 
174 107 O71 233 14 ) 
i 129 a8 1s 8 
I s 


the roof structure and curb height. In addition, 
diffusing panels mounted in the plane of the ceiling 
may be employed to improve lighting quality 
Hence, the over-all efficiency of the skylight “fix 
ture” comprising dome, well and, sometimes dif 


fuser, is of primary practical significance. Net 
combinations of 


in Table Il 


were obtained with the integrating sphere 


efficiency factors for various 
domes, wells and diffusers are given 
They 
under solidly overcast sky conditions 

Extensive tests of direct and diffuse total solar 
radiation transmittance of acrylic domes were con 
ducted employing solar calorimeters designed in 
consultation with the Research Laboratories of the 
American Society of Heating and Air Conditioning 
Engineers. Details of procedures and results will 
be reported elsewhere. In summary, the combined 


direct and diffuse transmittances of domes made 
of W series acrylic sheet were found to be essen 
tially the transmittance 


same as the luminous 


values, as might be assumed on the basis of the 
formulation of these materials 

The W series of acrylic skylights encompasses a 
wide range of daylighting characteristics. Thi 
over-all efficiency factors in Table II in conjune 
tion with the brightness and distribution data pro 
vide a guide to the selection of type in relation to 
wells and ceiling diffusers to meet specific require- 
ments imposed by use of the space, architectural 
considerations and availability of daylight at the 
site. It will be apparent that the choice, as in elee 
trie lighting, lies between large area sources of low 
brightness and small area sources of high bright- 
ness. The latter may be quite satisfactory for light 
ing areas where simply enough light is the objec- 
tive. When the quality of the visual environment 
is of primary concern, large area sources of low 


brightness are recognized as essential. 


(Abstract of I.E.S. Conference Pape r No. 27) 
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Analogue and Digital Computer Solutions 


Of Daylighting Problems 


As ALOGUE and digital computers may be em- 


ployed for the solution of the finite difference equa- 
tions which describe daylighting and/or lamp-light- 
ing systems. Asymmetrical locations of daylighting 
sources and the non-uniformity of the outdoor lu- 
minance pattern are complicating characteristics 
which can be treated by this analytical method. 

As an idealized example of this analytical tech- 
nique, the luminous emittance distribution in the 
infinitely long hallway shown in Fig. 1 was com- 
puted with the Luminous Analogue Computer and 
the Bendix G-15D Digital Computer. The equiva- 
lent circuit solved by the Analogue Computer is 
shown in Fig The total luminous emittances 
computed by these two computers are compared in 
Table I and a difference of about one per cent is 
observed 

In Fig. 4, the illumination distribution obtained 
by analysis is compared to the experimental data 


AUTHORS Dept. of Engineering, Universit California, Los 
a 


Angeles, Ca 








-— ee oo ee 
2 3 4 





g : ' 
5, 2.75 
4 r 
65's '0 CLERESTORY 
‘ | 
12 z | 
2 ‘. . . 6! 925° 
= oe a : | 
3 Geng fare 
$$ + ie > 





Figure 3. Sectional view of daylighted room studied 
experimentally by Southern Methodist University Day 
light Study Project. 


SEPTEMBER 1958 


. = 
Leay * 2000-4, a -s 


LL 














pp" 0-8 - 
| 
NORTH Pg? 02 p,* 0.7 6 «SsouTH 
winoow | 
. L 
wa py* 0.8 Lccccne * 000 Be 











Figure 1. Sectional view of long hallway lighted from 
ground and sky through a window-wall of 80 per cent 
transmittance and 20 per cent reflectance. 
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Figure 2. Equivalent circuit or network representation 
of the long hallway (Fig. 1). 
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Figure 4. Illumination distribution on work plane and 

across the room with respect to the fenestration. The 

solid line was computed from the network, while the 
data points were obtained from the SMU Study. 
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TABLE I—Comparison of the Total Luminous Emit- 

tances of the Surfaces of the Long Hallway (Fig. 1) as 

Obtained with the Bendix G-15D Digital Computer and 
the Luminous Analogue Computer. 


Machine L, lL, lL, ly 
gital Computer 565.74 487.0 432.79 100.75 
naleg Compater 560 479 431 101 

Cent I r 1.02 +1.67 +0.42 — 0.25 


M.N. Zeolla 





A METHOD OF brightness recording that 


would permit an almost instantaneous survey of 
large areas would be most valuable in daylighting 
surveys. The method should also permit making 
measurements under actual use conditions to obtain 
useful. <A 


values that are realistic and photo- 


AUTHOR Pittsburg Plate Glass 
rator 
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obtained by the Southern Methodist University 
Daylighting Study for the room shown in Fig. 3. 
The close agreement between the experimental and 
analytical data presented in Fig. 4 suggests that 
analytical techniques may be employed to study 
daylighting systems which are not now described 
by adequate experimental data. 
(Abstract of I.E.S. Conference Paper No. 29) 


Brightness Survey of Two Rooms 
Using a Photographic Technique 


graphic technique developed by Professor and Mrs. 
Charles Marsh of Pennsylvania State University 
most clesely meets these requirements 

This paper describes a field trial of this tech- 
nique. For this purpose, a brightness survey was 
made of large areas of two rooms at the Pittsburgh 
Plate Glass Co., Glass Division Research Labora- 
tory. The survey was made without interrupting 
the work routine or disturbing the occupants of 
the rooms. The specially modified three-plate color 
camera and a Spectra Brightness Spot Meter were 
the only pieces of equipment used during the sur- 
veys. Photographic exposures of 30 seconds were 
used in photographing the scenes. 

Areas of known brightness were included in all 
of the scenes to permit calibration of the brightness 


contours in the photographs. These areas were 


~ i Figure 1 > 


Figure 2. Brightness contours shown 
in Figs. 1A to 1F traced on a normal 
print of the stenographic area. (Left.) 
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Figure 1. Brightness contours recorded for the stenographic area. The values of the contours in the photographs are 
5, 25, 40, 200, 400, 1700 footlamberts for Figs. 1A to IF respectively. 
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Figure 3. Multiple exposure print of 
brightness contours recorded for the 
stenographic area. Here the several 
contours were printed in register on 

the same piece of paper. 





measured both immediately before and while th 
scene Was being photographed 


scene 


Fig. 2). The third method involves present- 
ing the contours of equal brightness as shades of 


The results obtained can be presented in any on gray in a single photograph (Fig. 3 


or all of three ways. One is to present a series of Considering the variety of objects, specularly re- 
photographs each showing a contour of brightness flecting surfaces and the wide range of brightnesses 
Figs. 1A to 1F Another method is to report that may exist in large area scenes, this technique 
the brightness contours shown in Figs. 1A to 1F should prove a valuable tool in daylighting surveys. 


by tracing them onto a normal photograph of tke Abstract of I.E.S. Conference Paper No. 28) 





Applications for Retired Membership 


By action of the membership of IES, retired membership classifications are available to 


those members qualified. Privileges in these grades, earned by long membership in the 


Society, include reduced annual dues ($5.00 


with the continued receipt of all Society 
mailings including ILLUMINATING ENGINEERING. Classifications 


are known as Member, 
Retired; Fellow, Retired; Associate Member. Retired. 


Those who are interested and qualified 


at least thirty years of membership in the Soci- 
A and 65 vears of age 


should communicate with the General Secretary at Society Head- 


quarters Office, stating that they have retired from their regular occupation in business or 
profession 
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Influence of Electrode Materials 
On Fluorescent Lamp Discoloration 


L, HAS BEEN found that electrode or lead 
wire materials in fluorescent lamps exhibit a much 
greater effect on end discoloration than previously 
realized. This paper describes the various types of 
end discoloration encountered, why they occur, and 


affected by 


changes in electrode material. A more desirable 


how end spotting in particular can be 


lead wire material for reducing the incidence of 
wall spots is suggested and described 

The theory that metallic barium, released fron 
the cathode and concentrated at certain bulb wall 
locations by the electrode field, combines with mer 
‘ury to form spots does not adequately explain 
certain observations made in studies of lamp dis 


‘oloration. Spots do not always occur in lamps in 


» Sng 
: 
> eh 


Phe 


Figure 1. Sputtering of nickel and other materials. The 

lead wires in these tubes were sputtered by a five milli- 

ampere a-c current in mercury vapor and two milli- 
meters of argon for three minutes. 
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j 
F. M. Craven 


A. W. Wainio 


which metallic barium is released. Analysis of 


spots always indicates the presence of lead wire 


n addition to mercury and barium. Use 


material 
of different electrode materials results in widely 
different frequency and severity of spot formation 
in lamps which are otherwise identical in design 
and processing 

The following mechanism is believed to offer a 
more adequate explanation of the effects observed 
Barium released from the cathode and deposited on 
the bulb wall ordinarily combines with gaseous 
impurities present in the fill gas or on the phosphor 
surface, resulting in a deposit causing no notice 
able discoloration. The nucleus of spot formation 
s an amalgam of mereury and material from the 
lead wires or from other metallic electrode elements 
electrically connected to the cathode and relatively 
close to it. As this amalgam grows in size, barium 
is deposited on it and becomes a part of the amal 
ram. With barium present the mereury concentra 
tion increases due to the strong affinity of mercury 
for barium and a dense spot results. According to 


the above theory sputtering characteristics of elec- 
Westinghouse Electric Corp Bloomfield, N. J 
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trode materials will have a large effect on spot for- 
mation in fluorescent lamps, and this is found to be 
the case. 

Fig. 1 illustrates the deposits obtained by sput- 
tering lead wire materials with a glow discharge 
of five milliamperes for three minutes. While this 
cannot be considered a measure of sputtering rates, 
it does illustrate relative resistance of materials to 
sputtering at a glow current which can occur in 
fluorescent lamps. 

The superiority of certain lead wire materials 
over nickel relative to sputtering, as illustrated in 
Fig. 1, was confirmed by other tests and led to the 
conclusion that use of a material other than nickel 
(or nickel-plated iron) would result in reduction 
of spot formation in fluorescent lamps. 

Black-plated iron emerged as the most practical 


Measurement of 
Mercury Lamp Current Crest Factor 
And Its Effect on Lumen Maintenance 


a PAPER compares four of the most 


methods of measuring lamp current 


ratio of peak to RMS current) to de- 


promising 
crest factor 
termine accuracy, ease of measurement and equip- 
ment expense. Results of a test showing the effects 
of current crest factor on lumen maintenance for 
400-watt mercury lamps are also reported. 

The first and most accurate method to determine 
crest factor uses a magnetic oscillograph to repro- 
light-sensitive 


duce the current wave shape on 


paper. The height of this wave trace is measured 


accurately at equal intervals (10 to 20) on a special 
measuring board, and from these measurements the 


crest factor is calculated according to Fig. 1. This 


PEAK = ‘ max. 








RMS = \/f7+43+---+he 
A 


— PEAK 
CREST FACTOR = —_ 





4 max. 


Method of measuring wave shape and caleu- 
lating crest factor. 


Figure 1. 
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material for use as lead wires due to its low cost, 
availability, workability, adaptability to available 
equipment, mechanical and chemical stability and 
its beneficial effect in reducing end discoloration. 
The term describes a high purity grade of iron 
processed into the desired form (such as wire for 
use in fluorescent lamp lead wires) and electro- 
plated at high current density in a bath containing 
chromic acid and Vanadium salts. The plating, 
consisting of a deposit of about 0.00004 inch in 
thickness of finely divided chromium and Va- 
nadium metals and their oxides, has good adher- 
ence, corrosion resistance, resistance to sputtering, 
high emissivity and good electrical conduction. Its 
eolor varies from dull black to jet black, hence the 
name black-plated iron. 
(Abstract of I.E.S. Conference Paper No. 26) 


R. J. Smith 


method has an accuracy of about 1 per cent and is 
recommended as a standard. The second method uses 
the same magnetic oscillograph and measuring 
board, but an ammeter is used to measure the RMS 
current, and the trace height in amperes is deter- 
mined by trace measurement. From these values 
This method has an 

The third method 


uses a peak-reading meter and an RMS meter, and 


the crest factor is calculated. 
accuracy of about 2 per cent. 
the fourth replaces the peak-reading meter with an 
oscilloscope. Neither the third nor fourth method 
is accurate enough for a standard, but they are 
both acceptable for many requirements and can be 
used for routine checking. 

To determine the effects of current crest factor 
on lumen thirty 400-watt, clear, 
quartz are tube, mercury lamps with a range of 


maintenance, 


AUTHORS Large Lamp Dept., General Electric Co., Cleveland, 


Ohio. 
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Per cent mean lumens for 6000 burning 
hours as a function of crest factor for horizontal opera- 
tion adjusted for average lamps. 


lamp voltages were selected and burned on a series 
of four stabilized and one non-stabilized ballast. 
Lamps were burned at 10 hours per start on ver- 
tical-burning industrial luminaires and on horizon- 
tal-burning street lighting luminaires. Lamps were 
photometered periodically and per cent mean lu- 
mens for 6000 hours of operation determined. Re- 
sultant data were analyzed to check the effects of 
current crest factor, ballast type, luminaire type, 
and position of operation. Significant correlation 
was found between current crest factor and mean 
lumens for each luminaire condition. 

The data indicate a decreasing per cent mean 


Internal Reflector Projection Lamps 


| ee SCENT projection lamps have com- 


monly required external reflector assemblies and 
external condensing lens systems for the optical 
train necessary for film projection. When 8 mm 
projectors are considered, the physical space re- 
quirements for the necessary accessory equipment 
may be excessive. For simplicity of design as well 
as for increased optical efficiency, there has been 
considerable interest in the development of projec- 
tion lamps that are compact and inclusive in design 
so that projector optics can be simplified. 

A new 150-watt projection lamp specifically de- 
signed for 8 mm projectors has been developed. A 
carefully designed metallic reflector mounted with- 
in the projection bulb so efficiently controls the 
flux from a compact precision-placed filament that 


AuTHOR: Sylvania Electric Products Inc., Salem, Mass 
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Figure 3. Per cent mean lumens for 6000 burning 
hours as a function of crest factor for vertical operation 
adjusted for average lamps. 
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Lond 


lumens with increasing current crest factor, and 
eurves are plotted showing these effects. The 
curves through the actual test data are adjusted to 
develop curves applicable to lamps of average per- 
formance. This is readily accomplished for the 10- 
hour-per-start street lighting luminaire condition 
as shown in Fig. 2. Some uncertainty remains in 
the five hour-per-start industrial fixture curve 
shown in Fig. 3 because the test lamps were oper- 
ated at ten hours-per-start. The curves relating 
maintenance and current crest factor are evaluated 
on a cost-of-light basis. 
(Abstract of I.E.S. Conference Paper No. 15) 


J. M. Harris 


an external condenser lens is not required. As a 
consequence, a 150-watt lamp structure is capable 
of filling an f/1.5 optical system and producing 
roughly 100 screen lumens (without shutter). This 
is approximately equivalent to the screen illumi- 
nation from conventional 500-watt lamps in the 
usual optical system. 
(Abstract of I.E.S. Confe rence Paper No. 19) 
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Design Considerations in Fluorescent Lamps 


Flee 


lamps results in several changes in lamp operating 


FREQUENCY operation of fluorescent 


parameters which are of interest to the lamp and 
These 


will 


reuit designe changes enable him to de 


a system which realize gains 


maximum 


the lamps, consistent with the economics of 
est of the lighting system 

With lamps operating at constant current, some 

loss in lumen output is experienced below approxi 
ately 2500 cycles, but a compensating increase ln 

The 

obtained 

the 


Improved lamp voltage 


imp operating urrent ean be tolerated 


atest gains in output and efficiency are 


it the highest practical frequency at which 


Ln ps an be ope rated 


waveshape with frequency, as shown in Fig. 1, re 


Its in an increase in lamp power factor and facil 


eircuit calculations 


particular interest is the reduction 


with high 


loss frequen vy operation 


as in rapid-start lamps, vields a fur 


Danvers, Mass 


30 CYCLES 60 CYCLES 


240 CYCLES 


E 400 CYCLES . 5000 CYCLES 


Figure |. Lamp voltage waveshape. Typical oscillograms 
of lamp voltage of T12 lamps operated at several fre- 


quencies on inductive ballasts. 


ts Sources 
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ther reduction in electrode loss. This suggests im- 
proved life and discoloration beyond that of 60 
cyele ratings, and tolerates an increase in lamp 
current up to 50 per cent for greater light output 
The open-circuit voltage that is required to start 
instant-start or rapid-start types tends to increase 
Fig. 2, 


values. I[t is 


with frequency, as shown in to as much as 
20) per cent above 60-cycle 


that the 


evident 


circuit designer should obtain recom- 
mended values for the particular lamp, frequency, 
and other conditions to be encountered 

A substantial reduction in the radio-frequency 


interference generated by lamps is achieved at high 


STARTS) «=6VOL TAGE 
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‘sno 2 4 6 6 or 2 + @6#-n.* 
FREQUENCY - CYCLES 


Figure 2. Starting voltage vs. frequency. Measured at 
room temperature with sine wave voltage source. Rapid 


start cathodes heated at 3.6 volts. 
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frequencies, with further gains indicated for rapid- 
start types, so that radio-frequency interference is 
no longer a problem. 

Maximum gains from high frequency operation 
are obtained at the highest frequency at which it 


is practical to operate. Sixty-cycle ratings cannot 


Effects of High Operating Temperature 


On the Lamp Envelope 


L, HAS BEEN known for many years by the 
glass industry that the practical strength of glass 
is largely dependent upon the condition of the 
surface. Internal break origins are quite rare, and 
where they do oceur can nearly always be attrib- 
uted to a severe inclusion 

Conditions present during operation of many 


lamps are such that deterioration of the glass is 


accelerated. The presence of heat, moisture and 


in some cases chemical vapors, all tend to’ bring 
about a reduction of tensile strength of the glass 
surface, which may result in lamp failure. Tran- 
sient stresses present during the heating and cool- 
ing of the lamps may exceed the tensile strength of 
the surface and result in fracture of the glass. 
The purpose of this paper is to discuss the 


means of detecting this type of failure, the mecha- 


Sylvania Electric Products In 


Figure 1. Photomicrograph of surface of mercury 

vapor lamp which has burned over 7000 hours. De- 

posits of crystalline weathering products and surface 

eracks are readily apparent on outer surface of lime 
glass bulb. 
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be used but must be revised for the particular fre- 
quency, circuit, and operating parameters under 
consideration. No evidence was found, however, to 
justify a lamp specifically designed for high fre- 
queney service. 

(Abstract of I. E.S. Conference Paper No. 23) 


F. A. Loughridge 


nism involved and corrective measures. Tests in- 


luded investigation of the cause of failures of 
those types of mercury vapor lamps which have a 
soda lime glass outer bulb or envelope; indications 
were that one type of failure is due to physical 
deterioration of the glass. Lamps were also ex- 
amined at various stages of life, and it was found 
that minute cracks start to appear after approxi- 
mately 2500 hours burning and they occur only in 
lamps using a soda lime glass outer bulb. Lamps 
made with boro-silicate or hard glass did not de- 
velop the crazing 


There has been some thought that water evolu- 


Figure 2. Photomicrograph of another lime glass bulb 

from a mercury lamp burned over 7000 hours. Surface 

has been cleaned with hot water and the severe pitting 
resulting from weathering is evident. 
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tion from the hard glass bulb would be detrimental 
to are tube life. In practice, this has been no 
problem; lamps made with this glass have been 
operated beyond rated life with excellent perform- 
ance characteristics. 

No matter what type of glass is used, careful 
handling of the lamp should be practiced to avoid 


Self-Ballasted Vapor Lamps — 
New Basic Design and New Improved 


: INCANDESCENT- fluorescent - mercury 
vapor self-ballasted lamp utilizes all three funda- 
mental physical effects of electric light production 
in one self-contained unit. It is a well-balanced 
combination of three familiar elements: an incan- 
descent filament, a mercury vapor quartz are tube, 
and a fluorescent substance converting ultraviolet 
into visible radiation. But it actually represents a 
fourth light source with certain useful and advan- 
tageous characteristics that cannot be found to- 
gether in any of the other three lamp types. 

Self-ballasted mercury lamps are compact units 
They 


have undelayed light output when switched on and 


like incandescent or mercury vapor lamps. 


they do not require an external ballast. Their life 


AvTHors: Duro-Test Corp., North Bergen, N. J. 
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Figure 1. Lumen output and red proportion of 450-watt 
self-ballasted lamps as a function of are tube/filament 
wattage ratio, showing contributions of the component 
light sources. Supply voltage, 230 volts, magnesium- 
fluorogermanate phosphor, BT-37 bulb. 


486 Abstracts—Sources 


severe abrasion of the outer surface, and it should 
not be subjected to severe temperature gradients. 
In installations where high humidity, high temper- 
ature, or chemical vapors are present, the hard 
glass bulb is most desirable for reliable perform- 
ance. 

(Abstract of I.E.S. Conference Paper No. 16) 
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is much longer than that of incandescent lamps 
and similar to that of mereury vapor and fluores- 
cent lamps. Their luminous efficiency is much 
higher than that of filament lamps but lower than 
the efficiency of mercury vapor and fluorescent 
sources. Their red color rendition can be similar 
to daylight and has a certain degree of flexibility. 

In the first part of the paper, basic design data 
for self-ballasted lamps are presented in order to 
give a complete picture of their possibilities and 
limitations. The second part describes the charac- 
teristics of some practical lamp types. 


Basic Design Data 


The main problem arising in connection with 
the design of self-ballasted lamps is how the total 
lamp wattage is to be distributed between the mer- 
eury vapor discharge tube and the incandescent 
filament. In order to achieve an optimum over-all 
luminous efficiency, it is desirable to make the ratio 
between are tube wattage and filament wattage as 
great as possible. Two factors have to be observed 
in determining this ratio: (1) the desire to achieve 
a satisfactory color rendition, i.e., a sufficient 
amount of red light output, and (2) the necessity 


ILLUMINATING ENGINEERING 





TABLE I — Data of Self-Ballasted Lamps with Phosphor. 








| 
Starting 
Current 


amps. 


Average 
Initial 
Lumens 


Nominal | Operating 
Supply | Current 


j 


Average | 
Lumens/ 
Watt 


| Light 

| Center 
Length 
Inches 


| Approx. 
Red 

| Proportion 
| ° 


Over-all 
Length 
Inches 


Outer 





Wattage Voltage | amps. 


208 3.3 
230 
208 
230 
208 
230 


35 
2.15 


450 
450 
750 
750 
1750 


1750 


13000 =| 
13000 
22500 
22500 


59000 


3.4 


12 
7.8 11 59000 


Note: When switched on, the lamps have approxir 


guished, they require four to 


re 


tube under great 


fluctuations of the supply voltage. 


of reliable are operation even 

Self-ballasted lamps of constant over-all wattage 
designed for a given supply voltage were equipped 
with mereury are tubes of varied operating pres- 
sures and voltages. The ballast filaments were ad- 
justed to every are tube in order to consume the 
exact difference between total lamp wattage and 
individual are tube wattage. 1 we find the 
lumen output and the total red proportion* of 450- 
230-volt 1 BT-37 bulb 
nesium fluorogermanate phosphor, as a function of 
the 


f the are 


In Fig 


watt, amps in with mag- 


the are tube/filament wattage ratio. Besides 


total lumens, the lumen contributions o 
tube and the filament alone — both when operated 


in the phosphor coated bulb — are shown. As ex- 


pected, the over-all luminous efficiency increases 
considerably with growing are tube; filament watt- 
age ratio. The over-all red proportion decreases 
» 


but remains virtually constant and above 12 per 


is the of the tot 


h a particular red filter 


*Red proportior percentage n 


measured throug 
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eh 
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| 


J 
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Figure 2. Inner structure of 450-watt self-ballasted 
lamp. From left to right: Filament assembly, mercury 
vapor are tube assembly, filament assembly joined to 


are tube assembly, complete lamp. 


SEPTEMBER 1958 


30 
30 
33 
33 


nately 15 per cent higher than normal lumen output for a period of *% 
five minute cooling time before they will restrike. 


| 
- 13 11% 
| 13 11% 
12% 

| 


BT37 
BT37 
R57 
R57 
BT56 
BT56 


Mogul! Scr. 
Mogul Scr. 
Mogul Scr. 
Mogul Scr. 
Mogul Scr. 
Mogul Ser 


il 
11 
13 
13 


15*/. 


5 
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cent at greater wattage ratios. Thus, from the 
point of view of satisfactory color and luminous 
efficiency, the highest possible wattage ratio should 
be chosen for self-ballasted lamps. The upper limit 
of the wattage ratio is determined by the highest 
extinguishing voltage of the are tube that is com- 
patible with reliable lamp operation. This wattage 
ratio is found to be between 1.2:1 and 1.3:1. The 
corresponding lumen ratio is at least 5:1 and may 
amount to as much as 10:1 if filaments of very low 


efficiency are used 


Practical Lamp Types 

Three practical types of self-ballasted lamps have 
A 750-watt lamp in R-57 
bulb has been commercially available for some time 
and has 
met with considerable success in practical use. Two 
BT-37 bulb) and 1750-watt 
have been designed recently and a 


been developed so far. 
under the trade designation “Fluomeric” 


new types of 450-watt 

BT-56 bulb) 
greater number of experimental lamps have been 
made. Table I gives the main characteristics of the 
three lamps. The two new types are developed for 
208- and 230-volt power supplies only, while the 
750-watt lamp is also available in a special design 
for 120 volts. All three types are equipped with 
hard in order to withstand thermal 
shock and chemical attack over the long rated life 
of the lamp. 

The inner structure of the new types and the 


glass bulbs 


assembly of their components is illustrated by Fig. 
2. The filament is mounted on its supports and 
connected to its leads in a separate procedure simi- 
lar to the customary practice in the manufacture 
of incandescent lamps. The vapor arc 
tube is also mounted and connected separately in 
its support frame together with the starting resis- 
tor. The filament assembly is then joined to the 
are tube assembly and both together are connected 
to the stem and sealed into the bulb. In the finished 
lamp, the filament arranged symmetrically 
around the center of the are tube, providing an 
optimum blending of the light from both sources. 
(Abstract of I.E.S. Conference Paper No. 14) 
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Circuits for Short-Arc Lamps 


I, RECENT years the development of high 
pressure short-are mercury lamps has necessitated 
the design and development of special cireuits for 
proper operation of these lamps. Like most vapor 
discharge lamps, short-arec mercury lamps require 
auxiliary devices to initiate the are and limit the 
lamp current to design values. The circuits de- 
scribed in this paper are designed for the opera- 
tion of short-are lamps on 60-cyele alternating 
current power of 110-125 volts, which is the pri- 
mary supply used for these lamps in the United 
States today 

Short-are lamps like the SAH-250-A 


shown in Fig. 1 have a single-ended current carry- 


mercury 
ing leads construction and outer bulb. These 
lamps are filled at low pressure with an ionizable 
gas such as argon. They must be at room tempera- 
ture when started so that the temperature and 
pressure within the lamp is low enough to permit 
a starting voltage of a few hundred volts to break 
The circuit 


down the gap between the electrodes. 


shown in Fig. 2 develops a starting voltage of 
250-300 volts, and will satisfactorily start a cold 
low-pressure lamp of the above design in less than 
three seconds, If one attempts to start a hot lamp 
on this circuit, the voltage is not sufficient to cause 
arc-over in the outer bulb or socket. However, the 
lamp get not start until it has cooled sufficiently to 
permit ; 300 volts to start it. 

ap construction with diametrically opposite 
current carrying leads permits the use of high-volt- 
age pulse circuits for starting and restarting after 
lamps like the 


therefore, be 


a power failure. Short-are mereur: 
SAH-1000-A shown in Fig. 1 can, 
restarted Other lamp 
double-ended construction are mereury-xenon and 


when hot. having this 


AUTHOR Bloomfield 


N. J 
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xenon short-are lamps which are generally filled 
They 
require high-voltage pulse circuits for starting at 


to one or more atmospheres of xenon gas. 


any temperature. 

The circuit used to start short-are lamps having 
diametrically opposite current carrying leads un- 
pressure and temperature condition is 
Fig. 3. 


der any 


shown It consists essentially of a spark 


MOUNTING 
COLL ARS 
STAINLESS 


Figure 1. Two types of short-are mercury lamps. (left) 

250-watt lamp with single-ended current carrying leads, 

(right) 1000-watt lamp with diametrically opposite 
current carrying leads. 
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Figure 2. Starting and operating circuit for short-are 
mercury lamps having single-ended current carrying 
leads. 
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Figure 3. Starting and operating circuit for high pres- 
sure short-are lamps. 
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gap oscillator feeding a pulse transformer which 
delivers approximately 50,000 volts to the lamp. 
However, it is essential that the design of the start- 
ing circuit components permit the spark gap oseil- 
lator to deliver 10 to 20 pulses per half cycle of 
the 60-cycle voltage wave. The starting circuit 
must first develop sufficient voltage to break down 
the discharge between the lamp electrodes. The 
high voltage must have several pulses which occur 
at a time corresponding to the interval between the 
reignition and extinguishing point of the 60-cycle 
wave. These high-voltage pulses occurring during 
this time interval result in 60-cycle current flow 
which heats the lamp electrodes to thermionic emit- 
ting temperature, and the lamp becomes self-main- 
taining on the applied line voltage. From a practi- 
cal standpoint, it has been found that a voltage of 
50,000 volts having 10 to 20 pulses per half cycle 
is needed. Experience has shown that proper cir- 
cuit component design requires that the high-volt- 


age pulse be applied not more than three seconds 
for satisfactory lamp starting on a 115-volt line. 
This is important because prolonged use of high 
voltage results in premature darkening of the lamp 
bulb due to positive ion bombardment of the tung- 
sten electrodes. 

A new cireuit with less critical manufacturing 
tolerance of the circuit components to give the re- 
quired 50,000 volts with a large number of pulses is 
deseribed in this paper A method for predicting 
the reliability of performance of starting circuits 
and for differentiating a good circuit from an in- 
adequate circuit is also discussed. 

Short-are type lamps are still in their infancy 
and applications are continuously being found 
Undoubt- 


edly, as in the past, future short-are lamp designs 


where they can be used to advantage. 


and applications will result in the design of new 
circuits to fulfill these requirements 
(Abstract of 1.E.S. Conference Pape r No. 17) 


New Combustible for Photoflash Lamps 


L. F. Anderson 


Pro To 1958, all photoflash lamps ex- 


cept for one relatively low production type were 


filled with finely dispersed, substantially pure 


aluminum in an oxygen atmosphere. Progress in 
aluminum-oxygen lamps, along with equipment 
and film, satisfied most important photographic 
requirements, as indicated below. 

(1) Miniaturization Substantial size reduc- 
tions were achieved through improved volumetric 
efficiency, but additional illumination was needed 
for high speed and color photography. 

(2) Mazrimum Utilization and Uniformity 
Status was adequate, but improvement was desir- 
able, particularly in color. 


AuTnor: Sylvania Electric Products Inc., Montoursville, Pa 
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3 Acceptable Color Balance Self-contained 
filters yielded good color balance except for minia- 
ture daylight type 

4) Low 
vertent Flashes 
and inadvertent flash frequency was reduced to 
less than 1 per 100,000. 


Inad- 


Ignition levels were adequate 


Ignition Energy — Minimum 


Figure 1. Physical comparison of midget, miniature and 
foil lamps. 
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7 


Figure 2. Time-intensity characteristics 
of M2, M25 and M5 miniature lamps. 


MEGA UMENS 





) Rapid, Positive Insertion and Removal — 
Latching devices and semi-automatic ejectors fa- 
cilitated usage. Miniature base further simplified 
loading. 

6 Containment of Reaction within Vessel 
Despite increasing volumetric efficiences, stronger 
bulbs and controlled combustion resulted in better 
containment 

7 Low Coast 


were achieved through design changes and auto- 


Substantial real cost reductions 


mation 

Additional increases in volumetric efficiency ap- 
peared limited. No substantial increase in lumi- 
nous efficiency appeared feasible. A new system 
offered the only frontier 

Detailed thermodynamic investigations of other 
systems were conducted prior to empirical testing 
most elements 
Many 


scarce, costly and uncontrollable reactants were 


because of the difficulty of reducing 


to the required size for proper ad spersion. 


tested in attempts to break through the limitations 
of the aluminum-oxygen system. The following 
factors were found to affect luminous efficiency: 
heat of formation, dissociation temperature, reac- 
tion speed, selective radiation and energy absorp- 
tion by reactants and compounds 

The zirconium-oxygen system yielded highest 
Although 
attainment of required zirconium ductility proved 


efficiencies with thorium-oxygen next 


a formidable obstacle, satisfactory foil was finally 
obtained. Pure reactor grade zirconium was used 
to attain highest efficiencies. Filamentary combus- 
tible was obtained from foil approximately 8 inches 
wide and 0.001 inch thick, cut into strips approxi- 
mately 0.0013 inch wide. 

The following advantages are obtained, com- 
pared to the aluminum-oxygen system : 

1) More than 100 per cent increase in volu- 
metric efficiency ; 

2) For the same initial oxygen pressure, re- 
duced biflb heating and peak pressure permitting 
increased charges ; 

3) Improved timiag uniformity ; 

4) Broader time-intensity characteristic ; 
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5) Reduced susceptibility to inadvertent igni- 
tions from microwave fields and static discharges. 

Four zirconium lamp types have been developed : 
M25 and M25B types, adapted to box cameras and 
having nominal peak time rating of 15 milli- 
seconds ; M5 and M5B types, adapted to high speed 
cameras and designed to peak at 20 milliseconds. 

Fig. 1 shows a physical comparison of midget 
lamps #25 and #5; miniature lamps M2, M25 and 
M5; and a discontinued #20 lamp; in that order. 
Fig. 2 shows comparative time-intensity character- 
isties of the miniature types. Output of zirconium 
lamps is 16,000 lumen seconds compared to 7,000 
lumen seconds for the M2. Output of fully com- 
pensated B-types is 8,500 lumen seconds compared 
to 6,000 lumen seconds for the partially compen- 
sated M2B. 

Effective illumination is equivalent to midget 
types, four times larger, and will permit substan- 
tial size reductions of photoflash accessories. Users 
of miniature equipment can now obtain greater 
depth of focus, use higher speeds and increase sub- 
ject distances and group coverage. Where former- 
ly only threshold exposures could be made in color 
at acceptable subject distances, fully exposed pho- 
tographs can now be made with miniature lamps. 

This development is regarded as the most signifi- 
cant in the 28-year history of photoflash. It repre- 
sents the first substantial gain in luminous effi- 
ciency and the improvement in volumetric efficien- 
ey exceeds that of combined previous history. 

(Abstract of I.E.S. Conference Paper No. 18) 





October IE To Feature 
Photos of IES Officers 


Photographs of the National Officers of 
IES and of as many as possible of the 
Section and Chapter Chairmen will be a 
feature of the October issue of IE. 
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Design and Evaluation of 


High Utilization Fluorescent 
Street Lighting Luminaire 


{a PRESENT fluorescent street lighting 
luminaire designs have been dictated by the physi- 
eal characteristics of fluorescent lamps and their 
ballasting equipment. The optical designs have an 
elementary form, that of placing the lamp normal 
to the flow of traffic, thus placing the lamp’s maxi- 
mum candlepower output in line with the flow of 
traffic. This approach has served the purpose of 
introducing fluorescent sources to street lighting 
and has succeeded in providing acceptable lighting 
in some areas. However, this type of design has 
certain undesirable features which limit its appli- 
eation and the further refinement of its optical 
performance. 

The transverse type of luminaire has inherent 
The street-side utilization is low be- 
cause of the orientation of the lamps and reflectors 


weaknesses. 


with respect to the street, the across-the-street illu- 
mination is poor because of orientation of the 
lamps and reflectors, the mechanical construction 
is clumsy and severely stressed because of orienta- 
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STREET LIGHTING 


tion, and luminaire brightness is becoming more 
and more objectionable as higher loaded lamps are 
introduced for outdoor service. 

This paper deals with an approach to fluorescent 
street lighting design which increases the street- 
side coefficient of utilization, increases the across- 
the-street illumination and improves the uniform- 
ity ratio by adopting a parallel orientation of the 
lamps and reflector with respect to the flow of 
traffic. 

In conjunction with this orientation, it is real- 
ized that little control is possible by means of re- 
fiection of the lamp’s output in the longitudinal 
dimension. Therefore, control in this direction is 
possible by refraction. By use of a refractor for 
this control area, greater uniformity, better cut-off 
and more comfort is achieved. This evolutionary 
change follows the development of incandescent 
street lighting very closely. 

Table I shows that this parallel approach offers 
increased utilization comparable to increases found 
On the 
basis of lumens per watt utilized in a street area, 


in ineandescent street lighting evolution. 


the parallel approach even now compares very 
favorably with the highly efficient mercury vapor 
luminaire and far surpasses the conventional trans- 
verse type. It is predicted that in not too many 
years, this approach will yield even greater econo- 
mies than the mercury vapor type luminaires. 

Above all, this approach reduces the luminaire 
brightness remarkably as compared to the conven- 
tional transverse type. This is illustrated by mo- 
tion pictures of actual installations which were 
taken using one camera setting, one speed, and one 
film. 

The advantages gained using the parallel ap- 
proach indicate a major advance in the fluorescent 
street lighting art and indicate that adoption of 
this principle will yield a luminaire which will 
surpass the enviable position of efficiency now en- 
joyed by the mercury vapor luminaire and at the 
same time, provide a luminaire which far surpasses 
the mercury vapor luminaire in comfort and range 
of application. 

(Abstract of I.E.S8. Conference Paper No. 34) 
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3) Aliernate lighting systems can be instantly 
switched. 

(4) Brightness appraisals of both asphalt and 
concrete pavements are possible. 

(5) An opportunity for experimenting with new 
luminaire designs and conducting seeing evalua- 
tions with instruments is afforded. 

The plot plan of this facility is shown in Fig. 1. 
Street widths of 70, 50 and 25 feet prevail. Both 





/ asphalt and concrete surfaces are used, as seen in 
Fig. 2. Approximately 140 luminaires, producing 

q all five [ES light distribution patterns are involved 

R. M. Swetland K. D. Tobin in the installation. Filament, mercury and fluores- 


cent sources are used. Four types of poles are em- 
ployed, namely steel, aluminum, concrete and wood 


Calculated illumination levels from 0.1 to 6.6 foot- 


A Demonstration Laboratory | “naan “: % 
: ; candles average are obtained from a single given 
For Outdoor Roadway Lighting luminaire aad lamp arrangement. With all cireuits 


energized, the total generated light is approximate 





ly two and one-quarter million lumens; the total 
oo laboratory tests. measure ents and connected load is about 70 kva 
calculations while indispensable to the street light Power for the installation is distributed by a 
ing industry are, however, inadequate for a com three-wire 120-240-volt network. A central control 
plete and accurate appraisal of an installation. Th console actuates load relays at each pole. A major 
industry has long recognized the need for a full ity of the circuits are underground 
scale outdoor demonstration and research “test Table I shows the luminaire and lamp arrange 
track” such as now exists at Hendersonville, N. C ment for the four sections of the demonstration in- 
This facility, with the visual appraisal it permits, stallation: residential, arterial, retail business and 
is Of particular value to interested laymen who white-way 
may not be too familiar with all the technical fac Typical of the experimental projects being inves 
tors of roadway lighting. but to whom “seeing is tigated at Hendersonville is the continuous-line 
believing.” parallel-to-curb system involving 8-foot, T-12 fluo 
Many advantages have resulted from the con rescent lamps in enclosed luminaires, suspended 
struction of this “Crossroads of Light” demonstra from a catenary above each curb along a 70-foot 
tion. Among them are the following wide street. One hundred feet (linear) of roadway 
] All observations are made from one vantage is lighted with this system 
2) Time and expense of visiting widely-scat 
tered installations is eliminated 
‘ O . ler 
ENTiA .* 
+ i ARTERIAL 
nATED Ovennead sions RETAIL. BUSINESS 
PY... « wide 
weiToiwa ; j { 
. PARALLEL-TO-CURB SYSTEM 
’ ~ 
PARKING LOT 
~ Figure 2. Retail business section lighted by four-lamp 
(HO) six-foot fluorescent luminaries, 100-foot linear 
Figure 1. Plot plan of demonstration streets. and opposite. 
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Figure 3. Night panorama of the out- 
door roadway lighting facility, “Cross- 
roads of Light.” 


roadway lighting from | 


effec 


mounted parapet sources, 


To study tive lig 


enclosed luminaires wit! 


a single six-foot T-12 high output lamp have beet 
arranged on approximately 12-foot linear centers 
at a four-foot height along one side of the roadway 
The “Tee” luminaire arrangement, where three six 
foot fluorescent luminaires are mounted on a single 


d paralle!| to the 


pole with two luminaires position 
curb, is also being tried 

For the study of highway sign lighting, single 
lamp fluorescent luminaires, mounted along bot! 


the top and bottom of signs, are being used 


top and bottom rows can be switched separately 

Over-all plans for automobile parking area light praisals. The use of the complete outdoor lighting 
ing include both filament and mercury floodlight facility results in a better understanding of the 
ing from 60-foot towers as well as a fluorescent lationship between what the laboratory photome 
street lighting treatment involving 30-foot poles r sees and what the human eye sees 
The concrete-surface roadway has been sprayed The “Crossroads of Light” is believed to be the 
with a water-soluble silicone solution for the study ost flexible and inclusive in scope of any such 
if pavement reflectance improvement facility in the country today. All those interested 

Discomfort glare studies, with the aid of th roadway lighting techniques and progress ar 
Guth Discomfort Glare Evaluator, are being con irdially invited to visit this installation 
du ted and signifi ant data h ! j un lated Lhs rac / ] } S. ('o? fers nee Pane \ 

TABLE I Luminaire and Lamp Arrangement. 
Residential Arterial White-Way Retail Business 
Section Section Section Section 

N in er of } a n 

Range ir mp s 7 { 54 55.800 5 5 

wf 10 et ] ; 75 nd 100 feet 

Linear spacing sid taggered opposit stagger¢ pposi nd staggered 
Mounting heights $-28 7-30 feet 1-34 feet 28-32 feet 

** A verage calei ted 

footeandles l 45 6 7 1.6-6.6 0.8 9 


Total rated lumens in luminaire 


values 
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tine proble mS ( 


‘ 


Aliso under investigation are road 


automobile 


way visibility in fog and visibility from 
headlamps with and without an overhead fixed 
ighting system 


During the first full year of operation 
1100 


States, 


65 different groups, approximately individ 


ials, many from outside the United visited 


the 
Visitor polls indicated that about 60 per cent of 


installatior All were most favorably impressed 


the 
ibservers favored illuminants producing true-color 


ppearance ol objects and peopl on any basis of 
of light used. Valuable 


obtained hight 


ipproximate quantity in 


Is being on color ap 


rormation 


Abstracts—NStreet Lighting 








Walter M. Waldbauer 





Highway Lighting Without Glare — 
A New Lighting Technique 


oo TREMENDOUS growth in the number 


of vehicles on the road together with the increase 
in pleasure travel by the American public has sub- 
stantially promoted the construction of freeways 
and limited access highways of the multi-lane dual 
roadway type. To achieve maximum safety, it is 
generally agreed that eventually these highways 
should be lighted. 

This paper proposes that when factors such as 
visibility, glare, total annual costs and maintenance 


accessibility are considered, presently available 


highway lighting systems leave much to be desired. 
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Figure 1. Luminaire arrangement for glare calculations. 
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Since highway driving is a continuous process 
without appreciable environmental change, it was 
felt that a design which achieved freedom from 
glare was of major importance. In addition, with 
poles at uniform spacing and with the car travel- 
ing at constant speed, the constant flashing of a 
glare source at regular intervals into the eyes of 
the driver is believed to be one of the major prob- 
lems in highway lighting. This premise precludes 
the choice of a uni-directional system with the 
light source pointed towards traffic and precludes 
the use of a standard bi-directional type of street 
lighting luminaire. 

Visibility of the type produced by the standard 
automotive headlight system is a result of vertical 
footeandles which reveal an obstacle or object to 
the driver by reflected glint or direct discernment. 
It is strongly believed that a lighting system which 
depended on another type of visibility, namely, 
silhouette discernment, for revealing objects, when 
used in combination with high beam headlights, 
would produce a lower over-all visibility rating for 
the combination and would tend to confuse the 
driver since his base of judgment would not be 
constant. With this as an added factor, the choice 
of a luminaire which is uni-directional in nature 
with the maximum candlepower directed in the 
direction of traffic flow is clearly indicated. 

The design of this uni-directional unit was based 
on a 30-foot lumi- 
naires located 4 feet to the left of the high speed 
lane, that is, poles located in the medial strip. 
Light source was to be the 400-watt E-H1 mercury 
The lamp was mounted vertically, 


mounting height with the 


vapor lamp. 
flashing a main parabolic reflector 20 inches in 
diameter. Distribution requirements were estab- 
lished so as to produce essentially uniform vertical 


footeandles on the order of one footcandle. A 





Figure 2. Test installation with general purpose flood- 
light and open suburban units turned on. 
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prismatic lens combined with louvers modified the 
parallel beam of the reflector into a sharp cut-off 
asymmetric distribution whose lateral spread to- 
wards the opposite roadway was the 
Lateral control of the distribution was of 


since light from the lumi- 


bare mini- 
mum. 
paramount importance, 
naire into the opposite roadway would be, in itself, 
an offending glare source. 

Caleulations of disability veiling brightness were 
made comparing this uni-directional system with 
standard bi-directional mereury and fluorescent 
systems and resulted in reductions in DVB factors 
ranging from 621% to 8214 per cent in favor of a 
uni-directional system aimed in the direction of 


traffic flow. 


Throughout this paper, the need has been 
stressed for evaluating a highway lighting system 
based on providing good visibility while maintain- 
ing comfort at the highest practical level. Experi- 
mental installations have proven that this system 
can provide good visibility and obstacle discern- 
ment. In addition, it has been shown that with 
this proposed distribution, a system that is virtu- 
ally free from glare can be achieved. While it is 
apparent that complete elimination of veiling 
glare cannot be expected in the first optical de- 
Certainly the end 
is an objec- 


signs, it dees exist as a goal. 
result, highway lighting without glare, 
tive that now appears obtainable. 


(Abstract of I.E.S. Conference Paper No. 32) 


Theoretical and Practical Light Distributions 


For Roadway Lighting 





R. L. Kaercher 


A. W. Fowle 


, = PAPER is intended to provide a better 
understanding of the complex interrelationships of 
roadway lighting luminaire design and application 
aspects (Fig. 1). The authors believe that the 
basic problem of roadway lighting engineers is to 
create adequate visibility distance (the distance 
at which a given object of a given size and bright- 
ness contrast can be detected in order to take prop- 
er action to deal with it 

There has been much agitation recently for a 
criterion to specify illumination based on “road- 
way brightness” in place of the horizontal foot- 
candle. The authors feel that until such time when 
sufficient brightness data is available, the average 


AvuTHuors: Holophane Co., Newark, Ohio 
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TABLE I, 





Ratio of Average 


Average Horizontal to Minimum 


Width of Footcandles Horizontal 
Roadway Mean Maintained* Footcandles 
30 Feet 1.04 0.83 3.6/1 wn 
40 Feet 0.93 0.74 8.9/1 


*80 per cent Luminaire Maintenance Factor 


horizontal illumination and its uniformity is still 
the most practical criterion to use. 

The paper also discusses a procedure for devel- 
oping a complete luminaire candlepower distribu- 
tion to meet pre-established intensity levels and 
the uniformity of horizontal illumination in a road- 
way lighting system. An example is shown, and 
results compared with those of existing luminaire 
distributions (Table I 
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Figure 1. Relationship of controllable factors of lighting 
system and luminaire design with elements of visibility 
distance. 
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Figure 2. Solid Curve — Relationship of pavement 

brightness to vertical angle of candlepower emission of 
one light source. Candlepower remains constant. 

Dotted Curve — Relationship of pavement brightness to 

vertical emission angle for equal horizontal illumination 

from one luminaire. (Pavement surface was typical 

worn asphalt used by Reid and Chanon.) 


Other considerations discussed are roadway 


brightness, disability veiling brightness 
The relationship of 


(veiling 
glare) and discomfort glare. 
these factors with the candlepower distribution 
intensity and angle) and the viewing position of 
the observer is computed and discussed (Figs. 2 
and 3 The first two factors are of major impor- 
tance in the development of a luminaire candle- 
power distribution. Discomfort glare is of lesser 
importance since all recognized investigations show 
that it has no effect on the ability to see. 

1. Reid, K. M., and Chanon, H. J Evaluation of Street Light 
ing,” Transactions of the IUwminating Engineering Society, Vol 
XXXIV. No. 10 (December 1939) 
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Figure 3. Solid Curve — Relationship of disability veil- 
ing glare to vertical angle of candlepower emission of 
one light source 100 feet from observer. Candlepower 
remains constant. 
Dotted Curve — Relationship of disability veiling glare 
to vertical emission angle for equal horizontal illumina- 
tion from one luminaire 100 feet from observer. 


(Abstract of I.E.S. Conference Paper No. 31) 
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Integrated Ceilings for Illumination 


is a key word in the design 
and construction of modern air-conditioned build- 
ings, and the need for integration of ceiling sys- 
tems with lighting and air-conditioning systems 
may be a critical factor, not only in design affect- 
ing appearance, but also in design affecting cost. 
This paper deals with the economic aspects of in- 
tegrated ceilings for illumination and some new 
application techniques of lighting, ceiling systems 
and air-conditioning. 

The lighting system automatically becomes an 
important factor affecting costs of air-conditioning, 
as indicated in Fig. 1, which shows the relationship 
of lighting in watts per square foot and the result- 
ant percentage of air-conditioning load caused by 
the lighting system. This points to the fact that a 
lighting load, for example, of 6 watts per square 
foot amounts to approximately 41 per cent of the 
cooling load. 

With air-conditioning costs varying from $600 
to $1200 per ton, and using the minimum cost, 
lighting costs evaluated in terms of refrigeration 
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cooling would amount to a minimum of $246 per 
ton of refrigeration. Evaluating this figure to a 
cost per square foot, it can be shown that the light- 
ing cost in terms of air-conditioning would be ap- 
proximately one dollar per square foot for an aver- 
age office. (This is based on approximately 250 
square feet per ton of refrigeration.) In more ex- 
pensive systems costing up to $1200 per ton, this 
cost per square foot could be doubled. 

Obviously any saving that can be made in reduc- 
ing the heat gain due to lighting can become an 
important economical factor in over-all cost of con- 
struction. In the integrated ceiling system de- 
scribed in this paper, the ballasts are removed from 
the air-conditioned space, with a 17 per cent saving 
in heat gain. This is illustrated diagrammatically 
in Fig. 2. 

Application of high-output fluorescent lamps in 
offices to provide 100 footeandles and higher with 
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Figure 1. Effect of lighting load on air cooling capacity. 

(Reprinted by permission of the authors, from Sturrock, 

Walter, and Schutrum, Lester F., “ AStudy of the Ex- 

traction of Heat from Fluorescent Luminaires in Air 

Cooled Rooms,” ILLUMINATING ENGINEERING, Vol. 
LII No. 11, page 569 (November 1957). 
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indirect systems of lighting through the use of 
integrated ceilings removes the ballast and its 
attendant noise and heat from the conditioned 


space, providing a practical and economical appli- 
ation of these new light sources for quality illu 
mination 

There is much discussion today relative to venti- 
It 


1s 


lation of luminaires by forced air methods 
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en Ny 
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RETURN AIR 70° 


- 
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' 
> + STRUCTURE 
ey ee Figure 2. Relation of air-conditioning 
— to lighting elements. 


reongugren 


obvious that by the removal of the ballast from the 
luminaire and the integration of the luminaire into 
the ceiling and air-conditioning system, a new field 
is opened for reducing air-conditioning costs, im- 
proving ballast life through lower ambient operat- 
ing temperature and providing good quality illumi- 
nation. 


(Abstract of I.E.S. Conference Paper No. 38) 


Economics of Fluorescent Reflector Lamps 


E., ORESCENT reflector (FR 


nally developed in Europe have been available in 


lamps, orig! 


the United States in several sizes for some time. 


They are electrically and mechanically similar to 
regular fluorescent (F) lamps and the two types 
may be installed interchangeably. The difference 


between them is that the FR lamps have a reflec- 


tive coating, consisting of a layer of inert white 
powder between the phosphor layer and the glass 
bulb, extending the full length of the bulb and 
overing two-thirds of circumference. 
This reflective coating redirects a high percentage 
of the total light generated by the phosphor out 
through the non-reflectorized strip or opening. A 
small portion of the light is emitted through the 


about its 


reflector. 

Testing aad analysis indicate that fluorescent 
reflector lamps in general-lighting luminaires of 
AuTHorSs: Genera! Electric Co., Large Lamp Dept., Cleveland, Ohio 
Abstracts 
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C. N. Clark N. F. Meyer 


the direct or direct-indirect types tend to deliver 
a higher percentage of their light output to the 
work plane than regular fluorescent lamps because : 

(1) Their smaller upward component results in 
less light loss by trapping and reflector absorption, 
so that luminaire efficiency is higher. 

(2) Their directional characteristics tend to give 
most luminaires a slightly higher flux ratio. 
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Figure 1. Mean candlepower distributions of a 2-lamp 
40-watt closed-top industrial luminaire tested with F and 
FR lamps. “Clean” data are for clean lamps and lumi- 
naire. “Dirty” data are for reflector of 40 per cent 
reflectance, with dirt on lamps absorbing 30 per cent 
of upward light from lamps and 10 per cent of down- 
ward light. Numbers in parentheses are approximate 
lumen outputs of the luminaire under the conditions 
indicated, based on 2500-lumen F lamps and 2180-lumen 
FR lamps. With periodic cleaning of lamps and reflec- 
tor, mean luminaire output with each lamp type would 
be some value between the values for “clean” and 
“dirty” conditions. 


(3) Their directional characteristics modify the 
normal light distribution of direct-indirect lumi- 
naires, increasing the proportion of downward 
light. 

(4) Their light output is less influenced by nor- 
mal accumulation of dirt on the reflector (upper) 
side of the lamp. 

(5) Their smaller upward component results in 
luminaire output being less influenced by accumu- 
lation of dirt on reflecting surfaces designed to re- 
direct light downward. 

On the other hand, these lighting advantages of 
FR lamps as compared to regular F lamps may be 
partly or entirely offset by one or more of the fol- 
lowing facts: 

(1) Light output of FR lamps is about 12 to 15 
per cent lower than that of comparable F lamps of 
the same size and wattage due to absorption by the 
built-in reflector. 

(2) FR lamps are inherently more expensive. 

(3) The opening of the FR lamp is considerably 
higher in brightness than the brightness of com- 
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parable F lamps, which may lead to greater direct 
or reflected glare. 

(4) When FR lamps are mounted behind and 
“aimed” at louvers or diffusers, their directional 
nature tends to give somewhat less uniformity of 
brightness between rows of lamps than would be 
obtained with regular F lamps. 

The lower light output of FR lamps means that 
the total of the increases in luminaire efficiency, 
utilization factor and maintenance obtainable by 
using them in place of regular F lamps must be 
about 15 per cent before the illumination results 
with FR lamps will equal those with F lamps. Be- 
yond 15 per cent, FR lamps show advantages. 

A series of photometric tests on 40-watt lumi- 
naires enabled determination of comparative utili- 
zation factor and maintenance factor data for FR 
vs. F lamps in several representative commercial 
and industrial luminaire types. The tests were 
made both with clean luminaires and lamps and 
with simulated conditions of dirt accumulation on 
luminaires and lamps (see Fig. 1). These data were 
used to determine the comparative maintained illu- 
mination levels and costs of light given in Tables V 
and VI of the paper for FR vs. F lamps under typi- 
eal dirt conditions of varying severity. The tables 
show the effect of various cleaning schedules for 
lamps and luminaires on the relative economic 
value of FR vs. F lamps. They also suggest the 
optimum choice of lamp type and cleaning schedule, 
depending on cleaning cost, lamp cost, power rate, 
burning hours per year, type of luminaire and 
severity of dirt conditions. 

Based on the results presented, the relative light- 
ing and economic value of FR vs. F lamps in typi- 
eal general lighting applications using direct or 
might be generalized 


direct-indirect luminaires 


thus: 


Unper Licut to Moperatety Heavy Dirt Conpt- 
TIONS (“average dirt conditions” ) 


(1) With no cleaning of lamps or luminaires, FR 
lamps provide slightly higher maintained illumi- 
nation at very slightly lower cost of light than F 
lamps. 

(2) If lamps and luminaires are cleaned regular- 
ly on an appropriate schedule, both lamp types give 
significantly higher illumination. Regular F lamps 
provide about the same or slightly higher illumi- 
nation than FR lamps at slightly lower cost of light. 

(3) Regular cleaning on an appropriate schedule 
and the use of regular F lamps will result in highest 
maintained illumination and lowest cost of light. 


Unper Severe Dirt CONDITIONS 


(1) With no cleaning of lamps and luminaires, 
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FR lamps provide significantly higher maintained 
illumination and lower cost of light than F lamps. 
2) If lamps and luminaires are cleaned regular- 
ly on an appropriate schedule, both lamp types give 
illumination and 


significantly higher maintained 


lower cost of light. FR lamps provide higher illu- 


E. W. Beggs 





life tests on current product fluorescent lamps show 


data from laboratory 


that revolutionary changes have taken place in the 
last few years. More uniform life is obtained as a 
result of improved manufacturing control, princi- 
pally of the electron emission compound on the 
») 


lamp electrodes. A new mortality curve (Fig. 2 


which is more “square” in shape now applies and 


the old more gradual curves are obsolete 





Efficient five-man team for group relamping 


Figure 1. 
with enclosed luminaire — cleaning every year — re- 


lamping every two years as they clean. 
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mination than F lamps at about the same or slightly 
lower cost of light. 

(3) Regular cleaning on an appropriate schedule 
and the use of FR lamps will result in highest main- 
tained Ulumination and lowest cost of light. 

(Abstract of I.E.S. Conference Paper No. 3) 


A New Simple Approach to 
Group Relamping of Fluorescent Lamps 


The new curve shows that fewer lamps burn out 
early in life. This permits group relamping well 
out in the life cycle with fewer outages between 
group relampings. The new curve also shows a 
steeper slope beyond the “knee.” This characteris 
tic of the product requires that group relamping be 
done before the period of high mortality is reached 
in order to prevent excessive outages in the light- 
ing system. Actually, the shape of this part of the 
curve makes group relamping almost a necessity. 

Besides changes in the mortality curve there 
have also been changes in lamp operation in the 
average installation. There are strong indications 
that fluorescent lamp users turn lamps on and off 
less frequently than in former years. Today the 
tendency is to leave the lamps burning all day 
The less frequent starting of lamps now results in 
longer lamp life in service 

A combination of these three new factors has 


changed the way in which group relamping systems 


It is now practical and 


are planned and operated 





PER CENT LAMPS IN SERVICE 











) 20 40 60 80 00 2 40 60 


PER CENT OF AVERAGE LIFE 


Figure 2. New mortality data on fluorescent lamps 
reveal improved uniformity in lamp life. Curve based 
on ideal laboratory operating conditions. This perform- 
ance will be approximated in service with good lamps, 
equipment and line voltage within normal range. 
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economical to relamp on a calendar basis at a time 
when few if any of the lamps have burned out. 
This makes the group relamping system simpler 
and more satisfactory than heretofore. 

Economic studies of representative installations 
show that minimum lamp plus labor cost for aver- 
age single-shift operations will be obtained at two- 
to three-year group relamping periods if ideal 
laboratory operation conditions are involved. For 
normal average operating conditions, a two-year 
Fig. 3 


used today 


period is recommended and is quite widely 
Similarly, for two- or three-shift oper- 
ations, 18 months is the recommended and widely 
used interval between group relampings 

With the new simple system only a few lamps 
will burn out between group relampings. This re- 
duces work interruptions and the cost of spot re- 
lamping to a minimum. Also, group relamping is 
carried out before the period of high lamp mor- 
tality is reached. This makes it possible to keep 
the system operating without a temporary increase 
in the relamping crew. In addition, all the lamps 


are removed before they get too dim 


Light Directing vs. Diffusing Media 
In Luminous Ceiling Areas 


P.. vious methods of measuring and cal 


culating the output of luminous ceilings or ceiling 
panels and the resultant work surface illumination 
have assumed cosine or near cosine transmission 
and reflection characteristics for the transmitting 
media. Actually, different materials have trans 


mission and reflection characteristics that vary 
considerably, both in quantity and distribution of 
light, especially as a function of angle of incidence 
of the light striking them. Such variations produce 
not only a difference in cavity efficiency but also a 
difference in the way the cavity output is utilized 
in the room. Thus, although two different trans 
mitting media may appear to have about the same 
transmission and reflection factors, when used as a 
ceiling cavity enclosure they may produce decided 
lv different illumination results 

An analysis of the design of prismatic light di 
recting panels indicates that in a lighting installa 


tion the prismatic panels should give more light on 
AUTHORS 


Holophane Co... Newark, Ohio 
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Figure 3. Two-year relamping scheduled at cleaning 
time is best for efficient office with enclosed luminaires. 
This provides low cost, top lighting maintenance and 


minimum work interruptions. 


(Abstract of I E N Confe rence Pape r No. 4) 
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the work plane than diffuse panels. This is due pri- 


marily to two factors: (1) the material from which 


prismatic panels are made is transparent and 
therefore should have a higher total output than 
the diffusers 2) Since the prismatic enclosure 
‘ontains the light within definite angular limits, 
it is reasonable to expect that less light will strike 
the room walls and more light will strike the work 
plane directly. 

Since it appears unlikely that theoretical for 
mulae to allow for such variable factors will be 
developed, a test installation was set up to deter- 
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mine coefficients of utilization under varying con- 
ditions of enclosing media and room ratios. Results 
of this investigation indicate that for very large 


rooms the light controlling medium shows an in- 
rease in utilization of about 12 per cent over the 
particular diffusing medium chosen, and for small 
oms this difference goes up to about 25 per cent. 
The investigation also showed that it is possible 
luminous ceiling 


msidaer a 


is made up of a 


Outdoor Applications of 
New Reflector Contour Designs for 
Higher Output Fluorescent Lamps 


| pe GENERAL lack of surro 


which 


inding sur 


es from interflections can occur in out 


door lighting puts special emphasis on control in 


design. Furthermore, lighting engineers 


luminatre 
and the 


aware 


public as well are becoming more and more 


of the glare which is quite serious in many 


This 


applications of a concept 


utdoor installations paper describes a few 


practical which is of 
value in the design of linear light source reflectors 
The 


fluores 


which maximize control and minimize glare 


recent introduction of higher brightness 


ent lamps has given impetus to, and in some cases, 
nade possible the applications described herein 
ania Electric Products 


saiem 


Mass 
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number of large luminaires having the same con 
struction as the ceiling cavity. The size of the sec- 
tion of luminous ceiling chosen was 4 feet square. 
A standard photometric candlepower test on one of 
these typical sections of the particular 
volved can be used with the Zonal 


ceiling in- 


Interflectance 


Method to obtain coefficients of utilization for the 
entire ceiling. 
(Abstract of I.E.S8. Conference Pape 


No. 40) 





S. C. Peek J. P. Keenan 


Low Mounted Applications Thirteen hundred 
feet of the touchdown area at Washington National 
Airport were illuminated by two continuous strips 
of reflectors using eight-foot high-output fluores- 


cent lamps. The lamps were operated from a series 


Figure 1. 
parking lot 
trolled fluorescent. 


Nighttime photograph of 


installation using con- 
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circuit which employed a ballast specially designed 
for this application. The reflectors resulted in very 
little glare as viewed from the cockpit. The same 
luminaire has been installed on 500 feet of the 
New Jersey Turnpike. 

High Mounted Applications 
a parking lot illuminated by the 20-degree lumi 
naire. The “20-degree” refers to the cut-off and is 


Fig. 1 illustrates 


illustrative of the distance that can be illuminated 
for a particular mounting height. Each luminaire 
employs one eight-foot high-output lamp mounted 
at 25 feet. The fixture brightness is below 350 foot- 
lamberts when viewed from above the cut-off angle 
The reflector design produces over one footecandle 
on a horizontal surface at 50 feet from the base of 
a luminaire mounted at 25 feet; all this from a 
single high-output lamp in a reflector only 9 inches 
wide. It is interesting to note that an 18-inch 
wide reflector would produce twice this amount, 
again with only one lamp. The candlepower distri 
bution curve shows practically no light above 70 
degrees. This is uncommon for fluorescent lumi- 
naire designs, and makes possible low mounting 


heights This, of course, is of economic advantage 


Floodlighting Niagara Falls 


f* Fats on the Niagara River, includ 
ing Goat Island, cover a horizontal distance of ap- 
proximately one mile and subtend an angle of 11414 
degrees from the floodlighting rotunda on the 
Canadian side. Vertical heights of water vary be 
tween 162 and 167 feet. 

In June 1955 when the Niagara Falls Illumina 
tion Board decided to investigate the renovation of 
their floodlighting system, one of the manufactur 
ers contacted was in Great Britain. One year of 
research and experimentation was carried out there, 
and after an actual demonstration with a proto 
type, their scheme was selected and installed in 
June 1958. 

Since the existing supply of 375 kw of d-c power 
was not to be exceeded, 20 units of 1834 kw each 
were provided, as against 24 units of the old type, 
giving seven to ten times the brightness and cover- 
ing about twice the area. The view one now sees 
(Fig. 1) takes in a complete panorama of the 
American and Bridal Veil Falls. the rock face of 
Goat Island, Upper Rapids, Canadian Falls and 
the vertical plume of spray from the latter. 


AUTHORS Amalgamated Electric Corp., Toronto, Ont 
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and also results in more light on vertical surfaces. 

Vertical Floodlighting — There has 
been recent emphasis on floodlighting of vertical 
Vertical 


Surface 


surfaces by means of fluorescent lamps. 
surfaces are easily seen at a distance and can be 
made to convey a sales message. With the use of 
the new technique it was possible to synthesize a 
reflector contour which gives remarkable uniform- 
ity. The vertical footeandle readings on a paint- 
board 20 feet x 50 feet, illuminated in this manner, 
averaged 27.3 footcandles with a minimum to aver- 
age ratio of 1:1.3 

The advent of 
lamps of uniform cross-section and the develop- 


higher brightness fluorescent 
ment of a mathematical concept to handle reflector 
design have combined to make possible fluorescent 
luminaires of improved characteristics. Many out- 
door uses for fluorescent lamps have been conceived 
but discarded because of the apparent lack of con- 
trol possible with this light source. It is hoped that 
these can now be re-evaluated in the light of the 
concepts described herein 


(Abstract of 1.E.S8. Conference Paper No. 35) 





W. A. Dalrymple C. A. Albini 


Investigations were made of all known sources of 
light and color media for the color effects and of 
mechanical devices for automatic changing of colors. 
The equipment finally selected (Fig. 2) was to pro- 
vide an efficient, economical and reliable scheme. 

The searchlight used is a high intensity carbon 
are rated at 150 amperes and 75 are volts. The 
parabolic mirror is 90 em in diameter with a 42-cm 
focal length. The lamp mechanism provides for a 
22-inch long axially rotating positive carbon burn- 
ing at 914 inches per hour, and a 144-inch nega- 
tive feeding at 134 inches per hour. Both are 16 mm 
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Figure 1. 


hes high, 


ha stores the 
oineides with the 
square color frame, 
aown motor, can b 
or fall bv sliding 


eolor 





- r. The voltage across the are controls 
speed of Ul motor driving the carbons, thus 
ainta mn the correct focal position of the are 
The searchlight housing, made of aluminum alloy, 
s lindrical with access doors at each side 
Each unit has a control box which contains the 
cor ai and gear trains for feeding the carbons 
\ iscope sel n shows the al imag and the 
sit s at whicl arbons should be maintained 
\ carbon warn ndicator lamp glows some ten 
: s before the positive arbon is due for chang 
ng. A six-inch diameter, one-quarter horsepower 
extra r Tan disposes oO! the fumes from the barrel 
and provides cooling 
The color changer unit attached to the front 


f the searchlight is rectangular in shape, 7 feet 4 


} reet wide and 2 fe et deep The 


upper 
the halt 
Each 37-inch 


small geared 


frames and lower 


searchlight beam 


activated by a 


e individually controlled to rise 


Travel is stopped at 





Complete panoramic view of the Falls with the new floodlighting system. 


F iv arefully 
blue, 


pairs or in threes give 


top and bottom by limit switches 


colors — amber, magenta, pink and 


selected 
green when used singly, in 
a variation of 15 different colors 

Each of the 100 color frames is connected electri- 


the 


cally to a master control panel remote from 
floodlights. The panel has 20 banks of five two-way 
and off switches which are pressed up or down to 


move the color frames. The center position is off 


colors to be 


A master switch allows a selection of 
pre-set and when the switch is depressed these col 
The 
switch when pressed upward lifts all the 
that hight 
frames can travel up or down at the same time, with 
the blend of 


color IS possible 


ors are brought into motion same master 


eolors so 
white can he projected Various color 


changing 


result that a continuousl) 


] , 
Fig. 3 


panoramic lighting from the 


The twenty searchlights on the rotunda 


provide for complet 


extreme left of the American Falls to the extreme 
Falls 


right of the Canadian ( Horseshoe 
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Figure 2. Searchlight complete with color changer and 


remote control console. 
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Figure 3. View of rotunda showing location of search- 
lights. 
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Some Possibilities for 
Enrichment of Luminous Ceilings 


D. RING THE last decade, luminous eeil- 


ings have grown from an idea which was widely 


regarded as totally impractical to a well-established 


method of producing a desirable luminous environ- 


ilings are simple in de 


ment. Today’s luminous « 


sign; they make no attempt to exploit the inherent 


possibilities of transmitting light through textured 


and patterned details in the diffusing plastic. Per 


haps one of the chief reasons w luminous ceilings 


have been limited in their use is that architects 


may fail to realize the potential of designing con 
structively with this transmitted light through usé 
ot texture, pattern and color The objective ot this 
paper is to point out some of the possibilities of 


enrichment of luminous ceilings through use of the 


above procedures with a supporting structur 


which Im poses no limitati ms on the design Three 
tvpes of criteria are considere: 
Architectural Criteria Luminous e¢¢ ilings an be 


molded as a sculptor molds his clay. With a litt] 
thought, the light source, the forms in space and 
the textures and colors of these forms could very 


easily be integrated into the architectural whole 


el phasized by 


The forms of solid objects can be 


Figs 


use of textural gradients 1 and 2) and con 





Figure 1. Texture in native carving, Pacific Islands. 
Peabody Museum, Cambridge, Mass. Photograph: Kepes. 
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Gyorgy Kepes Robert O. Preusser 





Leonard F. Martin 


Domina E. Spencer 


trasting textures. Although these details are able 
to make the space pattern legible, they should also 


be subservient to the primary architectural forms 


Lu-cinous ceilings should be free of strong pattern, 
yet there should be a delicate, subdued pattern 


which provides texture and value gradients and 


gives the architect freedom to express the individ- 
uality of a room 
Visual Criteria. Luminous ceilings should continue 


to provide excellent visual conditions for all people 


matter what they are doing or 


in the room no 
where they are located. This means that there are 
limitations on the way in which color and pat 


terned detail can be introduced into luminous ceil 


High contrast and saturated colors are per- 


ings 


missible if confined to very small areas, but large 


must be limited to low contrast and low 


areas 
chroma. There are advantages in designing the 
luminous panels so that maximum transmittance 
is in the vertical direction, provided that this maxi 
mum transmittance is still sufficiently low so that 
there is a minimum of reflected glare 

Ntructural Criteria. The suspension system should 


AUTHORS Drs. Kepes and Preusser, Professor and Assistant Pro 
f Visual Design, Department of Architecture, Massachusetts 


essor of 
Institute of Technology, Cambridge, Mass Dr. Spencer, Associate 


Professor, University of Connecticut. Storrs, Conn Mr. Martin 
President, Marlux Corp., Billerica, Maas 
Abstracts—A pplications 505 
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Figure 2. Design for textured acoustic ceiling, by Doro- 


thy Pelzer, student of Professor Kepes. 





Morgan Christensen Quentin D. Dobras 


Mercury and Fluorescent 
Team-Up for Industry 


A COMBINATION of mercury and fluores- 


cent lamps in a lighting system offers several advan- 
tages. Fluorescent lamps, like filament lamps, pro 
vide stand by protection in the event of a power 
interruption and improve color quality. Moreover, 
both fluorescent and mercury lamps can operate 
efficiently at the higher distribution voltages which 


In addi- 


tion they have similar efficiencies and lamp lives, 


are becoming more common in industry 


resulting in minimum operating costs and simpli- 


AUTHORS ‘ Lamp Dept., General Electric Co., Cleveland, 
Ohio 
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be so designed that the ceiling becomes a blank 
canvas on which the architect can create any three- 
dimensional texture, value and color with maximum 
freedom. By eliminating the restrictions imposed 
by a visible supporting system, an important step 
has been made toward greater design possibilities. 

Modular plastic panels of a variety of designs 
should fit into the same supporting structure. Such 
panels can be designed to make up a pleasing pat- 
tern either by controlled or random orientation 
within the invisible supporting structure. Combi- 
nations of several different coordinated patterns in 
a single ceiling place further variations at the 
architect’s disposal. The panels should be small 
enough to be readily adaptable to a variety of de- 
sign modules. Throw-away panels of thin plastic 
appear to be the best solution to the costly mainte- 
nance problem, thus combining the economics of 
group replacement of lamps with group replace- 
ment of panels. 

(Abstract of I.E.S. Conference Paper No. 39) 


fied lighting maintenance. The new higher wattage 
fluorescent lamps are also comparable with mercury 
lamps in light output. 

Studies show that the initial cost of a mercury 
than the 


and fluorescent combination is higher 


mercury and filament system; however, the non- 
circular cross section fluorescent lamps have per- 
mitted a significant reduction in initial cost over 
the older types of fluorescent lamps. The operating 
costs for the mercury and fluorescent combinations 
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Figure 1. Relative total annual costs for mercury com- 
bination system. 
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Figure 2. The 100-watt filament units 
in this area have been replaced by 2- 
lamp (96PG17) 
section fluorescent luminaires. The 
fluorescent lamps plus the mercury 
lamps (H400-RC1) provide 70 foot- 
eandles. Changing from filament to 
fluorescent in this area increased the 
Mlumination level and decreased the 
amount of energy used. 


non-circular cross 


are considerably lower than the mercury and fila- 
ment systems, as would be expected 

The relative total annual costs in Fig. 1 show 
that the most economical combination system is 
mercury lamps combined with either the high-out- 
put (96T12) or 96PG- 
17) fluorescent lamps. 
typical total annual cost for a mercury and filament 


non-circular cross-section 
Stating this another way, a 


system in which nearly equal ar are provided 
by each lamp type is approximately 1.7 cents per 
footcandle per hour for 10,000 square feet of light- 
ing. The same cost for a similar mercury and fluo- 
rescent system is 1.4 cents —a reduction of 18 per 
cent in the total annual lighting costs. 

Several plant owners have already recognized the 
advantages of combination mercury and fluores- 
cent lighting and have installed such combinations 
in various types of areas. In some systems the fluo- 
rescent lamps provide only enough light for mini 


mum safety purposes. In other installations fluo 


Evaluation of Performance of 


Polystyrene Components of Fluorescent Luminaires 
In Actual Service and Under Accelerated Testing 


I HE RATE Of discoloration of polystyren« 


fluorescent luminaires in actual field use has not 
previously been fully defined. Many installations 
have given service for five years or longer without 
objectionable yellowing, but instances of shorter 
acceptable service life have been significant. 

To allow prediction of the maximum useful life 
obtainable from a general purpose polystyrene 


luminaire, data are presented which correlate the 
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rescent systems have been added to an existing 
mercury system to increase the lighting level and 
provide upward light. In some of these systems, 
most of the light is provided by the fluorescent 
newest combination 
filament 


lamps were replaced with lamps with non-circular 


shows one of the 


lamps. Fig. 2 
fluorescent systems. In this installation, 


eross section to increase the lighting level and de- 
crease the energy consumption. The plant engineer 
reports that the savings will pay for the fluorescent 
installation in three years. 

The advantages of a combination mereury and 
fluorescent system are numerous. In general, such 
systems consume less power, are easier to maintain 
and less costly to operate. New developments in 
mereury and fluorescent lamps and equipments 
should prove even more advantageous to this com- 
bination in the future. 


Abstract of ] E Conte rence Pape 4 No 37 


By D. A. Popielski* and 
R. A. McCarthy (right) 





*No photograph available. 
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rate of discoloration with lamp selection at various 
lamp-to-plastic distances. The data are summarized 
in Fig. 1, and while they pertain specifically to 
general purpose polystyrene, they are also appli- 
cable to light stabilized grades of polystyrene on a 
relative basis. 

From time to time various accelerated aging test 
methods for accurate prediction of long term end- 
use performance of plastics have been advocated. 
The testing of one specific material to exposure 
under any ultraviolet source can be empirically 
correlated with application performance. However, 
when two or more dissimilar materials or the same 
resin with different stabilized systems are tested 
under the various aging units, poor correlation 
and/or direct reversals are obtained in comparison 
to actual usage 

The absolute correlation of these test methods to 
actual fluorescent lighting and outdoor exposure 
was studied using various stabilized polystyrene 
systems. An analysis of the results obtained is de- 
scribed and these results correlate well with the 
divergency of the emission spectrum of the accel- 
erated aging units to that of fluorescent lighting 
and solar energy. A comparison of the relative 
spectrum distribution of the test methods studied is 
shown in Figs. 2a-d 

jhstract of I.E.S. Conference Pape r No. 2) 
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Figure 2a. Atlas Fadeometer. 
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Figure 2c. Solar energy. 
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Figure 1. Equal yellowness hours of continuous expo- 


sure at various plastic-to-lamp distances for six common 
40-watt T12 fluorescent lamps, 
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Maintenance Factors and Features of 


Industrial Fluorescent Luminaires 


* of lighting systems is a 


subject which, like death and taxes, seems to be 
with us always. Various theories, studies and pro- 
posals have been discussed many times in the past, 
from the floor and in print. Behind all this discus- 
sion, however, has been the need for factual infor 
mation on what actually happens in service. Com 
prehensive maintenance studies become rather in- 
volved when they try to simulate actual conditions 
Working fac 


tories are usually unable to provide space for pro- 


found in factory production areas 


longed testing and such tests must be prolonged if 
Reliable and 


realistic data depend on such conditions. 


the results are to be of any value 


Reliable maintenance data are of particular im- 
portance to industry these days, all the more so 
with the current demand for higher levels of illu- 
mination. Poorly maintained lighting systems de- 
preciate in light output — ergo, reduce production 
output. 

Lack of available information in actual practice 
has led to many hazy estimates, if not guesses, in 
applying maintenance factors (MF) for luminaires 
in industrial areas. This is especially true of the 
new types of fluorescent luminaires currently used 
for factory lighting. The prime purpose of this 
in-service study was to provide at least a start in 
securing maintenance data for present-day indus- 
trial lighting systems. 

Although there are many varieties and combina 
tions of reflector styles and fluorescent lamps used 
in production areas, in general they fall into three 
categories. Broadly speaking, the three classifica 
tions are: 

1) Solid top reflectors with all light directed 
downward, 

(2) Slotted top reflectors with approximately 10 

per cent uplight, 

3) Slotted top reflectors with approximately 

30 per cent uplight. 

The significant data accumulated over approxi 
mately two and one-half years are plotted in Fig. 1. 
The upper set of curves represents the rate of de- 
preciation of dust and dirt accumulation on lamps 
and reflectors and the normal depreciation of the 
lamps. The lower set of curves shows the rate of 
depreciation due only to the dust and dirt accumu- 
lation on lamps and reflectors. The lamp deprecia- 


AUTHORS Day-Brite Lighting, In New York, N. Y. and St 
Louis, Mo., respectively 
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George J. Taylor R. D. Bradley 


tion curve is taken from recent information pro- 
vided by lamp manufacturers. 

The results plotted in Fig. 1 disclose information 
of value in the study of maintenance of industrial 
luminaires. To cite one specific example, the dust 
and dirt accumulation is tabulated below for test 
units after approximately 30 months service. 


Relation Depreciation Due to Dust and Dirt 


In Per Cent of 
Solid Top Reflectors 
Solid Top Reflectors 100 
Slotted Top Reflectors (10% uplight 87.5 
Slotted Top Reflectors (30% uplight 56.0 


The authors wish to strongly emphasize the fact 


that the tests reported are not to be construed as 
an answer to all lighting maintenance problems. 


we Less of Huminetion 





° 5 10 5 20 23 0 
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Figure 1. Depreciation curves as plotted from test data, 
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The tests are for one set of conditions only and 


afford valuable information in this behalf. Previ- 


ous experimenters have made available data that 


‘an be used with the data presented in this paper. 


For instance, tests conducted by others in the past, 


Design and Application of 


A New High Frequency Power Source 
For Fluorescent Lighting 


W rH THE advent of higher wattage 


fluorescent lamps, ballasting equipment has in- 


ased in size, weight and power loss. It has been 


known for some time that a method tor reducing 
re weight, maintaining units at a minimum 


size, and keeping heat dissipation from 


i problem is to operate fluorescent lamps 


high frequency power source. The problem 


to obtain a high frequency source which 


characteristics for such an appli 


lecessary 


in 1956, a program to develop a statie high 


power source for fluorescent lighting 


gun. The outgrowth of this program is a 
‘y changer for fluorescent lighting which is 
el efficient, 


ly static, very lightweight and 
nough in electrical rating to allow flexibility 


tallation Fig. 1) Basically, this frequency 


utilizes power transistors in a switching 


» obtain 1500-evele power from a rectified 


input. Sinee this frequency converter uses 


omponents, it requires little or no main 


and has an expected life comparable to 


ional 60-cyele ballasting equipment. The 


9 


mnverter occupies approximately 83 eubie 


nger, Westinghouse Elec 


and Winpising 
Westing 


ion, Cleveland, Ohio: Mr. Roesel 
Products Engineering, Cheswick, Pa 
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on fluorescent luminaires with closed top reflectors 
might well be used in determining results with 
slotted top reflectors by means of mathematical 
proportions from data given in this paper. 


(Abstract of I.E.S. Conference Paper No 


Left to right: 
W. H. Johnson 
J. L. Winpisinger 
J. F. Roesel, Jr. 


foot and weighs 11 pounds. It is designed to oper- 


ate 1500 watts of fluorescent lamp load at 1500 
eycles. The efficiency 
94 per cent. 

The rapid development of new and better semi- 


at full load is approximately 


conductor devices indicates a promising future for 
econverters of this tv pe 
(Abstract of 1.E.8 


rr 


Conference Paper No. 5 


my 


ae 


Figure 1. 1'¢-kw transistorized high frequency con- 

verter shown at top of picture. Standard 60-cycle bal- 

last cans in black compared to 1500-cycle ballast size in 

light color. From left to right: 2-lamp, 8-foot, 1500-ma 

ballast; 2-lamp, 8-foot, 800-ma ballast; 2-lamp, 4-foot, 
430-ma ballast. 
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INSTALLATION AT HOTEL CLEVELAND, CLEVELAND, OHIO. 


Lighting a Hotel Front Office 


LIGHTING OBJECTIVE: To provide a high level of comfortable general illumination for the 


vation desk and cashiers’ area of a large hotel 


GENERAL INFORMATION: This completely remodeled lobby desk measures 44 feet x 15 feet, with 
a height of 10 feet from the floor to the existing ceiling. A plaster curtain wall was dropped to 
provide a plenum of 14 inches for the over-all area illumination. A wood grain plastic covering is 
ised over the walls. New flooring was installed. Reflectances are as follows: 

75% RI 
9% RF 
15% RF 


INSTALLATION: An inverted tee bar suspension system is installed in 24-inch x 24-inch modular 
design. The suspension equipment is rigidly fastened to the curtain wall and the side walls, but 
hangs free as a floating panel along the back wall. The 24-inch square diffuser panels are Holo 
phane “Prismalume” Controlens No. 6024, a plastic prismatic lens designed to bend the light 
away from the eyes of a viewer glancing up, yet to direct the light down upon the desk top and 


work areas. 


ON Oi ‘V'I'V 
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Lighting a Hotel Front Office (Continued) 





Continuous rows of single lamp fluoresceut channels (Pittsburgh No. A-150RS) with 40-watt 


deluxe warm white rapid start lamps are mounted on 24-inch centers directly on the ceiling, ap- 


proximately 10 inches above the center of each lens. 
An average of 70 footcandles is maintained over the critical work area. Brightnesses are as 
follows 


Luminaire plast 


at 45 degrees 41 fL (Maximum 
at 60 degrees 35 fL (Maximum 
Walls 24 fL 
W sh mat fl 
I 8 fL 


Lighting designed by Frank Foster, Director of Hotelco Studios, Design Division, for 
Hotel Corporation of America; over-all area illumination designed by Lewis S. 
Sternberg, Pittsburgh Reflector Co., Cleveland, Ohio and Norman Falk, Holo- 
phane Co., Cleveland, Ohio; electrical contractor: Parker Electric Co., Cleve- 


land, Ohio. 


Lighting data submitted by Lewis S. Sternberg and Norman Falk as an illustration of 
good lighting practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 


Series XXIII 9.58 














Fluorescent Ballast Protection 


Mas: CHANGES have taken place in the 


fluorescent lighting industry during the last five 


years. If asked to list some of these changes, most 
people would probably name: New higher output 


lamps, new fixtures, a trend toward luminous ceil- 
ings, and new shallow types of fixture made for 
ceiling mounting. How many would even mention 
that ballasts have also been changed considerably 
during this period? With the trend for shallower 
fixtures, ballasts have been designed with a con- 
siderably smaller cross-sectional area. 

A ballast is a device that, by its very nature, 
runs at elevated temperatures. It is natural to ex- 
pect that a change toward smaller cross-section de- 
the results in 


Today bal- 


last coil temperatures run from 90C to 100C in 


sign, without reducing output, 


increased temperatures in the ballast. 


normal operation. All ballasts are made with Class 


“A” insulation which has a temperature limit of 


105C 

When a ballast is running under normal condi- 
tions, this small margin (15C maximum) is suffi- 
cient to assure normal ballast life expectancy of 


But under some condi- 
tions temperatures may exceed 105C by a substan- 


If fiuorescent ballasts are left to 


approximately 12 years. 


tial percentage 





By GEORGE E. PIEPER 


run at these elevated temperatures, the life of the 
insulation deteriorates rapidly. 

It has been found that a ballast running at 115C 
will have an average life of only six years, and a 
ballast running at 125C will have an average life 
three 


compared with some that may be experienced under 


of only years. These temperatures may be 
fault conditions. 

With one lamp out, some ballasts run as high as 
125C. This fault is not always taken care of imme- 
diately. With group replacement, for example, re- 
lamping is done on a schedule of perhaps three 
times a year, rather than on the basis of replacing 
This could 


result in the ballast being overheated for several 


burned-out lamps as soon as they fail. 


Such practice may not cause the ballast 
to fail when it happens the first time. But if it is 
left unattended each time end of lamp life occurs, 


months. 


the ballast will obviously need replacement long 
before the end of its normal life. 

Another that 
lamp rectification. Some fluorescent lamps begin 
rectification near the end of life and during this 


eauses overheating is 


condition 


rectification the coil temperature may reach 180C 
or more. With individual lamps which have a short 


life, this rectification may well occur in a few 
thousand hours instead of at the end of normal 
lamp life. While rectification may not last more 
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Figure 2. Characteristic curve of bal- 
last failure — internal short, usually 
at end of normal ballast life. 120| 


peratures experienced in the coil of the ballast can 


melt the pitch, causing it to drip and, at the same 


me, causing rapid deterioration of the insulation 
To prevent these excessive temperatures in a bal 
ast, a “protector” can be built into the ballast 
which will automatically disconnect the ballast 
whenever its temperature passes the reasonable 
limit. After cooling, the ballast automatically re 
sumes operation 

Fig. 1 shows the condition of rectifying lamp 
By having the “protector” reset temperature below 
85C, the average temperature of the ballast will be 
slightly above 105C and, therefore, will not shorten 
the insulation life. The protector in the ballast will 
ontrol the operation of the ballast for safe tem- 
After 
the lamp has been replaced, the fixture will operate 


perature limits and maximum light output 
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normally with no expectation of a shorter life for 
the ballast. 

The same results will be experienced when a 
lamp has failed and is left in a deactivated condi- 
tion for many months. In these circumstances also, 
life will not be shortened if the ballast is auto 
matically disconnected when overheating occurs 

Two other conditions often give trouble. These 
are: first, a fixture which is not properly dissipat- 
ing the heat and, second, cases where some error 
has been made in the installation of the fixture, 
causing it to overheat. In both of these conditions, 
temperatures up to 150C have been experienced, 
and ballast failure has resulted. With “protected” 
ballasts, these conditions would be brought to the 
attention of the engineer while the contractor was 


still on the job. Measures could be taken to cor- 
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TABLE I — Per Cent Insulation Limit Is Exceeded 


Under Four Fault Conditions. 105C — 100%. 


Per Cent of 

Insulation 
Fault Limit 
One lamp out 130 
Rectifying lamp = 170 
Poor heat dissipation 145 
Interna: short ... 190 


rect the fault condition before equipment is moved 
in under the fixtures, thus eliminating the danger 
of pitch dripping on equipment and personnel. 

lite, it 


reaches end of fails be- 


the 


When a ballast 


cause of deterioration of insulation. At this 
time internal shorts or hot spots may occur, which 
may push temperature as high as 200C or more. 
Dripping pitch, ignition of adjacent combustible 
material or even violent failure may be the result. 


Fig. 2 shows temperature characteristics under 


the condition of internal shorting. With a pro- 
tected ballast, these high temperatures will not de- 
velop. However, the ballast must be replaced. The 


protector will have served its purpose in eliminat- 
ing the hazards encountered at the end of the life 
of the ballast. 

Five conditions have been cited which may cause 
Fig. 


represents both poor 


overtemperature in a ballast. 3 shows all of 
(Line “B” 
heat dissipation and installing error 
that under conditions, “A,” “B” and “C,” a 
tected ballast can be used for the 


life when the fault condition has been corrected. 


these conditions. 
It is evident 
pro- 
rest of its normal 


It is similarly evident that the occurrence of these 
faults in unprotected ballasts can readily lead to 
insulation deterioration. 

Wiring devices are usually built to withstand 
115 to 125 per cent overload for short periods of 
Table | that 


under the conditions noted will experience from 


time. shows unprotected ballasts 
130 to 190 per cent or more overloads, and some- 
times these conditions last for many months. These 
overloads are clearly too much to expect from Class 
“A” insulation. 

Protected ballasts have been tested by enclosing 
the ballast in an insulated box to force elevated 
temperatures. The ballasts run 24 hours a day for 
365 consecutive days. During the test the ballast 
protectors shut off when the protector limit was 
reached and upon cooling, relighted the lamps. 
This cycle occurred 5000 times. The test is equiva- 
lent to five years of operation on a fault condition 
in the average office on the basis of 10 operating 
hours per day. At the end of the 5000 cycles the 
ballast was still in operating condition and able 
to continue in normal operation for the rest of its 
normal life. 
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Figure 4. Cutaway diagram of ballast protector. 


A ballast employing a protector device will oper- 
ate slowly under fault conditions; t.e., when the 
protector turns the ballast off, due to the mass of 
the ballast and the fact that the rate of temperature 
rise was slow, it will stay off for 20 to 30 minutes 
before resetting. This eliminates flicker. In other 
words, a protected ballast will assure maximum 
output of light until the ballast reaches a tempera- 
ture where continued usage would cause reduction 
in insulation life. It then turns the ballast off and 
allows the ballast to cool down until it is safe for it 
to continue operation. It will allow the ballast to 
operate until the fault condition pushes tempera- 
ture up to the unsafe limit again. Upon correction 
of the fault, the ballast which has thus not been 
abused, should carry on to normal full life. 

Currently, such protector device is built into the 
ballast adjacent to the eoils and in series with the 
Any fault will cause complete 
electrical disconnection Both 118- 
volt and 277-volt ballasts have been built with pro- 


primary winding 
from the line. 
tectors and have been approved by Underwriters” 


Laboratories 





Changes in mailing address should be 
reported to LES Headquarters Office by the 
first of any month to ensure the uninter- 
rupted mailing of IE and other Society 
communications. 
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Recommended Practice for 


Reporting Photometric Performance of 
Incandescent Filament Lighting Units 


Used in Theatre and Television Production 


FOREWORD 


The Reecommevded Practice 
sented herewith represents three years 
work by the participating committees. 
Of necessity it resulted in the forma- 
tion of an inter-society committee, the 
Joint I.E.S .-S.M.P.T.E.* 
on Equipment Performance Ratings. 
The Joint 


Committee was to establish a uniform 


pre 


Comittee 


original charge to the 
method of reporting the photometric 
performance of lighting units used in 
theatre, television and motion picture 
production. As the work progressed 
the Joint Committee requested a more 
limited seope of study; accordingly the 
present report is limited to incandes- 
cent filament lighting units used in 
theatre and television production. It is 
hoped, nevertheless, that a basis has 
been established for further study on 
units requiring other than incandes- 
cent filament sources, and on units 
used in the motion picture industry 
where they differ from those reported 
herein. 

For purposes of actual test proce 
dure the Joint Committee has de 
pended upon the various I.E.S. guides 
on photometry and photometric testing 
listed in Section 4. For the materials 
on incandescent filament sources 
sented in Appendix A,** the 
Committee is heavily indebted to the 
Light Sources Committee of the I.E.S. 

The Recommended Practice has been 


subjected to close review and criticism 


pre- 
Joint 


by many leading photometric testing 
engineers as well as lighting designers, 


*I!uminating Engineering Society—Society of 
Motion Picture and Television Engineers 
**Not published here. Data from third edition 
of IES Lighting Handbook. 
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Prepared by the Joint 1. E.S.-S.M.P.T.E. 
Committee on Equipment Performance Ratings 


engineers and operating personnel in 
the theatre and television production 
fields. 


make this Practice authentic and prac- 


No effort has been spared to 


tieal. Every effort has been put for- 
ward to encourage uniformity in re- 
porting sound engineering data on the 
lighting units described herein. 

As with 
mended practices, it is of course true 


other guides or recom- 
that this Practice is of value only to 
the extent it is accepted and used by 
the lighting profession and the lighting 
industry. The Joint Committee recom- 
mends the following procedures and 
expresses the hope that they will find 
immediate acceptance by the members 
of L.E.S., S.M.P.T.E., and the lighting 


industry. 


Jornt 1L.E.S.-S.M.P.T.E. ComMirree 
on EQuipMENT PERFORMANCE 
RATINGS 


Joel E. Rubin, Chairman 

SUBCOMMITTEE ON LIGHTING EQuIP- 
R ATINGS OF 
AND 


MENT PERFORMANCE 

THE COMMITTEE ON THEATRE 

TeLevision Licutine or L.E.S. 

Alfred W. Boylen Walter O'Meara 

Stanley MeCandless Kenneth Palius 
Rollo Gillespie Williams 


SUBCOMMITTEE ON EQuIPpMENT PER- 
FORMANCE RATINGS OF THE 
TELEVISION Stupi1o LIGHTING 
CommMiITTree or S.M.P.T.E. 


H. M. Gurin 
Robert M. Morris 


Frank E. Carlson 
George T. Howard 


Approved by the Council of the Illuminating 
Engineering Society, October 1957. A Trans- 
action of the Society. 
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PARTICIPATING AND SPONSORING 
COMMITTEES 


COMMITTEE ON THEATRE AND 
TeLevision Licutine or L.E.S. 
Joel E. Rubin, Chairman 
Walter O’Meara, Chairman for Television 

Alfred W. Boylen 

C. 8S. Bramley 

T. W. Butler 

Ariel R. Davis 
Gilbert J. DeStefano 
David W. Frick 
Theodore Fuchs 
Walter Garrett, Jr. 
T. Howard 


Stanley McCandless 
Herbert R. More 
Kenneth Palius 
Arthur C. Risser 
Hunton D. Sellman 
G. C. Smedberg 
Rollo G. Williams 
Willett R. Wilson 
George Robert L. Zahour 
TELEVISION Stup1o LIGHTING 
CoMMITTEE OF S.M.P.T.E. 
Robert M. Morris, Chairman 
H. R. Bell 
F. E. Carlson 


Otis Freeman 


Gus Peterson 

W. F. Rockar 
Charles Shevlin 
Adrian Terlouw 
Rollo G. Williams 
W. R. Wilson 


Crorge Gill 
W. R. MeCown 
R. 8S. O’Brien 


I.E.S. - S.M.P.T.E. I~trer-Socirery 
REPRESENTATIVE 


Herbert A. Klieg! 


1. Objectives 


(a) This recommended practice is 
designed to establish a uniform method 
of reporting the photometric perform- 
ance of incandescent filament lighting 
units used in theatre and television 
production. 

(b) This recommended practice speci- 
fies the particular data which shall be 
ineluded, as a minimum requirement, 
for a photometric report of such units. 

(c) An effort is made to standardize 
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TABLE I — Schedule of Lamp Life Hours and Filament Forms for Reporting 
Data as per Section 3(b). 


Filament 
Type of Equipment Wattage Rated Life in Hours Form* 
Fresnel-lens spotlights ip to and including 2000 200 C-13 
5000 150 C-18 
10.000 75 C-13 
Ellipsoidal-reflector ip to and including 2000 200 c-13D 
spotlights 3000-5000 100 C-13D 
Plano-convex-lens up to and including 2000 200 C-5 
spotlights 
Follow spotlights all rated life ised 
Scoops, Floodlights and ap to and including 60 1000 
Striplights employing 75-300 (Medium Base 750 
750-1000 hour lamps 300-2000 (Mogul Base 1000 
Parabo.uc-reflector up to and including 756 200 C-13 
projectors 1000-2000 200 C-5 
PAR and R lamps all 2000 
in housings except for Sspeciai lamps 
Scenic projector units all rated life of lamp used 


"When available in test wattage 


the terminology employed in presenta 
tion of data. 


2. General Information 
to be Reported 


(a) The data sheet carrying test per- 
formance data shall note: the name ot 
the manufacturer of the lighting unit; 
its catalog number or identification; 
trade name if any; and a description 
of the type of unit such as “ellipsoidal 
reflector spotlight,” “striplight,” ete. 

(b) The test performance data sheet 
shall note the date of test and the lab- 
oratory where it was performed. 

(c) The manufacturer shall describe 
on the data sheet the following signifi- 
eant physical properties of the light- 


ing unit: 


(1) Major dimensions, 

(2) Light source, 

(3) Material of reflecting surface 
(or surfaces). 

(4) Optical elements (light source, 
reflector, lens), 

(5) Optical adjustments (light 
source, reflector, lens). 

Nore: Information about a _ unit’s 


weight, optical adjustment mechanism, 
and normally included wiring and ac- 
cessories would be helpful. 


3. Light Source Information 
to be Reported 
(a) The following information con- 
cerning the test lamp shall be reported : 
(1) Nominal wattage of lamp, 
(2) Design voltage of lamp, 
(3) Rated life of lamp in hours, 
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(4) Type of lamp filament, 


(5) Initial lumen output of lamp 
(see (c) below), 

(6) Bulb shape, size and base, 

(7) Recommended burning position, 

(8) Approximate initial color tem- 


perature in degrees Kelvin. 


(b) While a manufacturer may re 
port the perforinance of his equipment 
using any type of incandescent filament 
shall 
photometric data using one or more of 
the 


lamp he elects, he also include 


the lamps described by proper 
category in Table I. 

(c) The photometric data for the 
lamp used in testing shall be corrected 
to conform with the estimated initial 
lumen output for the lamp as pub- 
the IES Lighting Hand- 


some of which 


lished in 
data is 


book, repro- 
duced in Appendix A* for convenience. 
In the event that a lamp is not speci- 
fied therein, then the data shall be cor- 
rected to conform to the lamp mannu- 
lumens and so 


facturer’s published 


stated. 


4. Test Procedure for 
Obtaining Data 


4.1—General — The test procedure 
in general shall conform to the perti 
nent sections of any or all of the fol 


lowing: 


(a) LE.S. Practical Guide to Pho 
tometry,** 
(b) LE.S. General Guide to Pho- 


tometry, 


*Not published here Data from third edition 
of the IBS Lighting Handbook. 
**In preparation 
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(ec) I.E.S. Guide for the Photometric 
Testing of Floodlights of 10 to 
160 Degrees Total Beam Spread, 

(d) LE.S. Guide for Photometric 


Testing of Searchlights. 


1.2—Minimum Requirements in 
Obtaining Photometric Data 

4.2.1—Distribution 
fround the Optical Avis 


Symmetrical 
- Data 
eurve 


tor 
each eandlepower distribution 
shall be the average of readings in 
to the optical 
axis: the vertical, horizontal, and two 


four planes common 
15-degree planes. 

4.2.2—A symmetrical 
For any unit in which the distribution 


Distribution — 


is intended to be asymmetrical about 
the optical axis, data for more than 
one curve shall be presented so as to 
the the 
power distribution. 

4.2.3—Number of Readings 


shall be approximately twenty 


show asymmetry of candle- 
- There 
(20) 
readings per plane, distributed so as 
to describe the beam accurately. 


1.3—Test Conditions for 
Specific Lighting Units 
4.3.1—Ellipsoidal-Reflector Spotlights 
The lens system is to be adjusted to 
ts sharpest focus. The lamp is to be 
adjusted to produce a beam of greatest 
uniformity. The aperture shall be at 
its maximum opening. 
4.3.2—Fresnel-Lens Spotlights and 
Plano-Convex Lens Spotlights —Sepa- 
rate groups of data shall be reported 
for at least two focus positions: (1) 
full flood, and (2) These posi- 
tions shall be designated by the manu- 


spot. 


facturer who may also designate addi- 
tional foeus positions. 

4.3.3—Variable Focal Length Multi- 
lens Spotlights 
groups of data shall be reported for 
(1) full 
These positions 
the manufac- 


also designate addi- 


System - Separate 
at least two focus positions: 
flood, and (2) 
shall be designated by 


spot. 


turer who may 
tional focus positions. 

4.3.4—Variable Focus Parabolic—Re- 
flector Floodlights — Data shall be re- 
ported for the lamp filament at the 
focal the Addi- 


tional data shall be reported for any 


point of reflector. 
other point (or points) that the manu- 
facturer shal] designate. 

4.3.5—Striplights — Distribution 
eurves for a single lamp and reflector 
combination and/or lens in the strip- 
light obtained for 


shall be planes 


uN 
— 
~ 








TABLE tl — Throw Distance for 


Type of Equipment 
Freenel-lens 
10,004 
l 
I i ial-refi 
spotlight 
ar vex 
' ‘ 
ri fle 


through the maximum candlepower 


xes, parallel and perpendicular to the 


ong dimensions of the 


striplight. In 


iddition tooteandle computations show 


additive effeet obtained from 


number of lamp units placed at the 


lamp spacings tor a single eireuit used 


vy the anutacturer, shall be reported 


for throw distances of 5 feet and 15 


a line parallel with the strip 


1.4—Spectral Determination — 


It is desirable that the spectral distri 
bution eurve be provided for each 
lighting unit tested, using the light 
sources indicated in the schedule of 
Table I 


5. Photometric Information 
to be Presented 


5.1—General — Candk powe! and 
field 


lumens in the 


llumination curves, angle,” bea 


total 


rie, the 


and the total lumens in the beam shall 


he prese nted. 


5.2—Candlepower Distribution 
Curve—(a) A candlepower distribu 


eurve (or curves if required) shall 


be presented for each lighting unit. 


Such curves are to be plotted on recti 
near coordinates and shall be an ac 
irate eandlepower profile of the unit’s 
rht distribution taken on a spherical 


surtace The eurves are to be plotted 


INumination Curves as per Section 5.3.1. 


Wattage Distance 
150 5 
50 - 750 15’ 
1000 - 2000 20’ 
at spot focus 60’ 
at flood focus 20° 
at spot focus 60’ 
ut flood focus 10’ 

0-750 2 

1000 - 2000 30 
| 5/ 0 
400 10’ 
1000 20’ 
2000 20’ 
sizes 100’ 
10 
15 
s 15 


using ecandlepower as_ the 
versus degrees as the abscissa. 

(b) The candlepower distribution 
ot each lighting unit shall be re- 


ferred to the 


curve 
mechanical axis of the 
unit and shall extend beyond the point 
where the candlepower is 10 per cent 

maximum eandlepower 


5.3—!lumination Curve— An 


llumination eurve (or eurves if re 
quired) shall be presented for each 
lighting unit. Such curves are to be 


plotted on rectilinear coordinates, and 
trom the 


power distribution curve for the single 


shal! be ealeulated eandle 


instance of a plane perpendicular to 


the mechanical axis at a given throw 
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ordinate 


The 
be plotted using foot- 


distance from the lighting unit. 


curves are to 


eandles as the ordinate versus feet as 
the abscissa. 
5.3.1—Throw Distance The illumi 


nation curve or curves for the lighting 
unit is to be plotted at the throw dis 
tance indicated in Table LI. 


5.4—Conversion Factors — (a) 
Multiplying factors for conversion of 
the illumination curve data for use at 
other throw distances shall be provided 
as shown in Appendix B. 

(b) The 
appear on the test Performance Data 


Sheet: “To 


following statement shall 
convert the candlepower 


distribution eurve (or eurves) to illu- 
mination curve (or curves) on a spher- 
ical surface with the lighting unit as 
ts center, divide the eandlepower val- 
ues by the square of the radius (throw 
distance) in feet. (Invalid at less than 
feet.)” rhe 


shall be twenty times the lens diameter 


distance reference 


of the lighting unit. In the case of lens 


l ‘ 


ess lighting units the diameter of the 
reflector may be considered as the effee- 


tive diameter. 


5.5—Field and Field Angle — 
Those 


candlepower is 10 per cent of maxi- 


points of the curve where the 
mum eandlepower shall define the field 
of the The 


angle shall be defined as the field angle. 


lighting unit. included 


5.6—Beam and Beam Angle — 


Those points of the curve where the 
candlepower is 50 per cent of maxi- 
mut candlepower shall define the 
beam of the lighting unit. The in 
eluded angle shall be defined as beam 


angie 


INFORMATION ON LAMPS Usep ror TesTiInG AND RE 


PoRTING Data will appear in the reprint of this report. 


ApPrenpix B CONVERSION FACTORS AS 


PER Section 5.4 (a). 


Multiplying factors for conversion of the illumination curve data for use at other 


throw distances are provided on the next page. 


may be considered accurate only when 


object-to-lens distance as compared with the lens diameter. In the case of 


there is a 


It should be noted that these values 


minimum ratio of 20:1 for the 


lens-less 


lighting units the diameter of the reflector may be considered as the effective diameter. 
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Curve Throw Actua! Throw Multiply Multiply Curve Throw Actual Throw Multiply Multiply 


Distance Distance Dimensions by Illumination by Distance Distance Dimensions by _ Illumination by 
5 feet 5.0 feet 1 1.0 sO feet 10 feet 0.33 9.0 
7.5 1.5 0.44 15 0.5 4.0 
10.0 2.0 0.25 20 0.67 2.25 
12.5 2.5 0.16 2 0.83 1.44 
15.0 1.0 0.11 10 1.0 1.0 
10 feet 7.5 feet 0.75 1.8 35 1.16 0.7 
10.0 1.0 1.0 40 1.3 0.56 
15.0 1.5 0.44 45 1.5 0.44 
20.0 2.0 25 od 1.7 0.36 
25.0 2 0.16 60 2.0 0.25 
30.0 — 0.11 50 feet 25 feet 0.5 4.0 
15 feet 10.0 feet ).66 2.25 40 08 1.5 
15 1.0 1.0 50 1.0 1.0 
20.0 1.3 0.56 60 1.2 69 
25.0 1.7 0.36 75 1.5 44 
: 0 0.25 100 2.0 0.25 
4 8.7 14 
; 09 60 feet 20 P ,3 10 
20 feet 10 feet 5 4.0 30 0.5 4.0 
18 ? 18 40 0.67 2.25 
20 1 1 5 0.8 1.44 
25 l 64 ¢ 1.0 1.0 
0 l 44 1.16 73 
. 2 8 1.3 56 
40 25 1 44 
50 16 1.7 0.36 
e et 1¢ i 6.3 
15 6 2.8 100 feet t 0 4.0 
2 “ 1.5 7 0.7 1.8 
25 1 1.0 10 1s 1.0 
0 1 0.69 12 1.2 64 
“ i 51 15 i 14 
40 1.¢ 9 17 1.7 2 


AppEeNpIxX C—A TypicaAL Form ror a Data SHEET 


Lighting Equipment Performance Data Sheet 
Manufacturer mpany Nan XYZ Laboratories 
2735 Trade Name Fres-Light 
Fresnel-lens Spotlight 











Incandescent Filament Lamp 





8 x 5 Fresnel, heat-resisting, 
painted risers 
Specular Alzak, spherical 
spun reflector, 5" diameter 




























































































Pros * 
ce 8 + 
oa ® | Relation between lamp and 
223 reflector fixed. Lamp carriage moves with 
relation to lens for spot to flood position 
[ j t Mechanisn screw feed drive for 
\ crank and pole operation 
— Weight of Unit 25 pounds 
: aE W x and Accessorie 30" asbestos leads, 
| Laer a.mire or 2-wire plus ground 
6+ — - 
Lamp Designation ___2M/G48/17 nitial Lumer 53,000 
Nominal Watts 2000 Bulb Shape and Siz G48 
esign Volts 120 Base mogul bipost 
Rated Life 200 hours Recommende 
Filament Form C13 Burning Positior base down 
Approximate Initia oT eratur 3150°K 
Test Date ----- Test Laboratory XYZ Laboratories 
Report No 683 Approved by XYZ 
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Gold Medal Nominations Due January | ob Bes mx a 
‘ bsatr . f Kuss sa 
According to official IES procedures, ninating gir ng.” t is accon t series part translations of impor 
nominations for the Gold Medal Aw nies I ropriately mbossed tant Journals 
] ) must ce t \ s r ti nsiatio! is 
ters office | January | Recipients of the ird since its esta! rovided by several government agencies 
Nominees need not be membet ft shment in 1944 have been: George H nd by six commercial translating firms, 
Sox ne tizens of the Unit s Stickne Prest Ss. M r, E. ©. Crit rking without government funds 
Canada nd ma e nomir M hew Lu sh, Sir Clifford rl st Russian-English trans yn 


preset! g to the General Secreta H. H. Magdsick, | F. Lowry, J. I Science Foundation in 1952 and there 
the name t ndividual whose a . Stair, Dr. George 8. Crampton and Pr r now l ournals being translated 
ishments in his fieid are deemed wort fessor John O. Kraehenbuel Recipient with the support of Foundation funds 
such recognitio1 This field m the honor this year is ‘ 4. B. H l'ransiation projects are conducted in the 
engineering, design, applied illuminatio1 vorson. N¢ rds were made in 1951 United States by scientific societies and 
pties, ophthalmology ghting resear nd 195 niversity groups, who choose the ma 
ducation, or administration and manag terial and then request Foundation sup 
ment Nominations and records fr port These jour s are sold on a sub 
revious years, as reviewed and refs . ser tion basis with the resulting income 
ne talienh te Russian Journals Meg on “cates api ayes 
re fonsownng year’s “comanamess &°° "Now Published in English re eee es eee 
given consideration along with new non ects 
nations Approximate f ) pages of ke A complet ist of the mater 
The Gold Medal, the Society’s*highest Soviet scientific ind technical journals ble, names and ldresses of publishers 
iward, is given “for the purpose of g ire now available in English translatior nd the annual subscription rates may be 
ing recognition to meritorious achie' In announcing this information, the Na obtained from the Office of Scientific In 
ment which has conspicuously furthers tional Science Foundation stated that formation, Natio1 Seje I t . 
the profession, art or knowledge of there re now in print 53 English ed Washington, D. ¢ 





Ohio Valley Section Holds 
Fourth Allied Arts Contest 


Problem for the 1958 Allied Arts con 
petition, held at the I niversity of Cir I 


nati and sponsored by the Ohio \ 


Section of IES, was the desig: 
small museum for traveling exhibits 
contest was given for fourth-v« 

tectural students, and tw op 1 3 

$50 each wer varded. Winners H 
W im Nilsen and Robert Goodma 


hooks were presented to Don Stevens I 
George Kurilko. Certificates of honor 
mention were given to Robert |} Ker 


nedy and Clifford Meyers 


Judges for the competition ere P 
fessor Robert W Davton of the Univer 
sity and Robert W. Brown and Leonard 
P. Cohron, representing the Illuminating 


Engineering Society 


> 

Prior to participati 7 
tion, the students made a one-day tour of ALLIED ARTS Competition at the University of Cincinnati. Robert W. Brown, 
the General Electrie Lighting Institute at representing IES, presents certificates to first place winners H. W. Nilsen and 


— 


Nela Park Robert Goodman, 
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Here and There 
With 1.E.S. Members 


INCOMING lowa Section Chairman, 

E. W. Schoenherr, at left in photo at 

left, accepting congratulations from 

outgoing Chairman, Mel Gailbraith. 

Photo at right: incoming Secretary, 

Dick Gruh!l with new Vice-Chairman, 
Mary Stafford. 





NEW and old officers of South Pacific 
Coast Region held an all-day meeting 
at Monterey, Calif. to discuss forth- 
coming year’s activities. Carleton 
Thompson, outgoing Regional Veep 
(seated center), presided. At his left 
is James Barnes, newly elected Region- 


al Vice-President. 





SA ] ighting Vews 








HEAD table at the New England Sec- 
tion’s annual President's Night. L. to 
r.: Mrs. Richard Smith, R. L. Smart, 
Mrs. Walter Ball, President Reid, Mrs. 
Reid, Walter Ball, Section Chairman; 
Mrs. R. L. Smart, Edward Kassman, 
incoming Chairman; Alice Moran, 
Richard Smith. 





IES members wearing a different hat. 
Shown here as members of the Safe 
Highway Lighting Committee of 
NEMA’s Street and Highway Safety 
Lighting Bureau are, left to right: A. 
D. Harrington, R. R. Schroeder, E. C. 
Powers, Stacy Standler, T. J. Ryan, 
Dana Rowten, Chairman of the IES 
Roadway Committee and E. V. Bailey. 
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IES Membership 
Increases During Year 


According to the report of the Gen 
eral Board of Examiners at the July 17 
18 Council Executive Committee Meeting, 
Suciety membership has increased by ap 
proximately 3 per cent in the 1957-1958 
With the election of 21 


Associate Members in July, pres 


year Members 
and 57 
ent figures as compared with September 


1957 figures are as follows: 


September 30, July 17, 
1957 1958 
a726 Total Membership 8984 

29 Merber Emeritus 29 
11 Fellow Emeritus 12 
106 Fellows 11 
2212 Members 241' 
6211 Asosciate Members 6304 
157 Student Members 116 


ISCC Membership Roster 
Now Available 


The Inter-Society Color Council has 


recently published a complete official ros 
ter for 1958-59. Ineluded in the listing 
are the society officers for the coming 
year, ember organizations and their 


delegates, 
(those 


affiliate 


issociate individual members 


belong to a member body), 


who 
individual members (not belong 
ing to a member body) and the addresses 


of all the afore-mentioned individuals 
A list of Standing Committees and their 
subcommittees 


membership, as well as 


now itive on various problems is also 
included 

Copies of this roster may be obtained 
Ralph M, 
Kodak Co., 


Rochester 4, > A 


from Evans, Secretary, ISCC, 


Eastman Color Technology 


Division, Bldg. 65, 


Training Program Announced 
For Technical Secretaries 
A new 


to develop technical secretaries for scien 


“speeded-up” training program 


tists and engineers has been announced 


in Washington, D.C. The TESTS (Tech 
nical. Engineering -Scientific-Training -for 
has been designed 


Secretaries) program 


specifically to help relieve the shortages 
of scientific and technical manpower. It 
accelerated 90-week 


special course 


offered by 


is a 


to be leading independent 


business colleges across the country 


Textbooks cover the major engineering 
fields, basic mathe 


sclenti fic science, 


matics and drafting in easy-to-under 
stand language. 

Accelerated learning is the key to the 
training program. Special field trips are 
arranged for the students, according to 
the announcement. Through the Central 


TESTS Library, kinescopes, films, film 


(Continued on page 14A) 
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September 22-25, 1958 Institute of Traf 
fie Engineers (Annual Meeting), McAllister & 
Columbus Hotels, Miami, Florida 


October 8-10, 1958 
Manufacturers Association 
ing), Sheraton Brock Hotel 
Canada 


Canadian Electrical 
14th Annual Meet- 
Niagara Falls. 


October 10-11, 1958 — International Associ 
ation of Electrical Inspectors (Canadian Sec- 
tion), Toronto, Ont 


October 13-14, 1958-— U. S. National Com 
mittee of the International Commission on I!lu 


mination C.1.E.), Annual Meeting, Nittany 
Lion Inn, State College, Pa. 
October 13-15, 1958 — National Flectroni-+ 


Conference, In Hotel Sherman, Chicago. 1! 


October 19-24, 1958 — Society of Motion 
Picture and Television Engineers, Sheraton 
Cadillac Hotel, Detroit, Mich 


October 20-24, 1958 National Safety Coun 
cil (46th National Safety Congress & Exposi 
tion), Chicago, 1) 
October 27-31, 1958 — American Institute of 
Electrical Engineers (Fall General Meeting) 
Pittsburgh, Pa 


Movember 10-14, 1958 Nationa! Electrical 
Manufacturers Association Annual Meeting) 
Traymore Hotel, Atlantic City, N. J 


November 17-21, 1958 Eighth Annual 
Plastics Exposition and National Conference of 
» Society of the Plastics Industry, In In 
ternational Amphitheater, Chicago, | 
November 18-20, 1958 American Stand 
ards Association (9th Annual! Conference on 


Standards). Hotel Roosevelt, New York, N.Y 
December 11, 1958 Council Meeting, Illu 
minating Engineering Society, New York, N. Y 
Members are free to attend meetings of Council 


as Cuests 


January 19-23, 
of Electrical Engineers 
ing), New York, N. Y¥ 


1959 —- American Institute 
Winter General Meet 


Pebruary 8-14, 1959 National Electrical 


Week 


Pebruary 12, 1959 Council Meeting, Illu 
minating Engineering Society, New York, N. Y 
Members are free to attend meetings of Council 


as guests 








Second National Lighting 


March 1-4, 1959 


Exposition, New York Coliseum, New York, 
wY 
March 1-4, 1959 — National Electric Sign 


Association, Morrison Hotel, Chicago, Il. 


March 24-26, 1959 First Biennial Chicago 
Electrical Industry Show, Hotel Sherman, Chi 


igo, I 


March 30- April 1, 1959 — Chicago Electri- 
eal Industry Show, Hotel Sherman, Chicago, Ill 


April 2-3, 1959 East Central Regional Con- 
1 Baltimore Hotel, Baltimore, Md 


| Meeting, Illuminat 
Asheville, N.C. Mem 


ure free to attend meetings of Council as 


April 22, 1959 


Engineering Society 


Counce! 


April 22-24, 1959-——South Central and South 


eastern Regional Conference 
Ashev t N. ¢ 


Grove Park Int 


of Motion Picture 
The Fontainbleau, 


May 3-8, 1959 
and Television Engineers, 
Miami Beach, Fla 


Society 


estern Regional Con 
Houston, Tex 


Southy 


May 4-5, 1959 


ference, Shamrock-Hilton Hotel 


May 6-8, 1959 Midwestern Regional Con 
erence, Pere Marquette Hote Peoria, Ill 
Regional 


Colo 


Inter-Mountain 


May 11-12, 1959 


Conference, Continental Hotel, Denver 


May 24-29, 1959 — National Association of 
Electrical Distributors (5lst Annual Conven 
tion), Conrad Hilton Hotel, Chicago, Ill. 


Northwest Re 
Banff, 


May 26-30, 1959 Pacific 
onal Conference, Banff Springs Hotel 


Alta 


June 4-5, 1959 Northeastern Regional Con 
ference, Curtis Hotel, Lenox, Mass 
Council Meeting, Illuminat 


York, N. ¥ 


meetings of Coun 


June 11, 1959 
ng Engineering 
ure free to attend 


Society New 
Members 


as guests 


adian Regional Con 


Ottawa, Ont 


June 11-12, 1959 Cat 


Chateau Laurier 


lerence 
June 22-23, 1959 Great Lakes Regional 
Conference, Statler Hotel, Buffalo, N 


June 22-26, 1959-—— American Institute of 
Electrical Engineers, Summer and Pacific Gen 
eral Meeting, Seattle, Wash 











1962 — September 9-14 





1.E.S. National Technical Conferences 


1959 — September 7-11 — Hotels Fairmont and Mark Hopkins, 
San Francisco, California 


1960 — September 11-16 — Penn Sheraton Hotel, Pittsburgh, 
Pennsylvania 


1961 — September 24-29 — Chase Park Plaza Hotel, St. Louis, 
Missouri 


Statler-Hilton Hotel, Dallas, Texas 
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Wall-to-wall 
Tnlighting with 


GRID-TIL 


A new and important tooi in the hands of 


those who set new tr 





gineering. 
Paragrid-Tile 

iminated ceiling de 

nla er 

+} \.Trax | ( 
7 ye) vide € 
T ya mi Val 
} Qty > g a ' 
U-T .0W iilable G F 
as Standard White. 


Try unique Paragrid-Tile, with U-Trax, ir 
one area... it will prove its appe 


Write for descriptive folder 


SEE OUR 
\CATALOG IN 


\SWEET'S 


J.A.WILSON LIGHTING & DISPLAY 


“ENGINEERED SEEING™ 
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GUARANTEED 
ABSOLUTELY 
WEATHERPROOF 





» md 


a a -. - 











lefferson 


oa 


& 


WEATHERPROOF, CORROSION-PROOF CASE 
Entire case is hot-dip galvanized — one of the 
most durable, corrosion-resistant finishes avail- 
able. After ballast assembly, the seams of the 
lid are brazed to form a completely sealed unit. 


AQUALIFT SEALED PIPE NIPPLE 

Aqualift Sealant—a Jefferson-developed sealing 
compound — prevents moisture from entering 
through the pipe nipple that provides an exit for 
the ballast leads. The Aqualift Sealant retains its 
sealing properties thru extremes of heat and cold. 


NEOPRENE LEADS 

Neoprene leads will withstand exposure to 
weather and temperature changes withou* deteri- 
oration. Another example of the excellent quality 
of materials in the Nor'easter ballast. 


HEAVY GAUGE MOUNTING 
M oO D E L Ss A VA 7 L A B - The Nor'easter ballast is provided with extra 
heavy mounting brackets for safer and more re- 
FOR 800 M.A. Lamps liable mounting. 
Catalog No. 257-111 Any two lamp combination of: 
24T12/HO, or 36T12/HO, or 
48T12/HO. EASY INSTALLATION 


Catalog No. 257-141 Any two lamp combination of: 
72T12/HO, or 96T12/HO. MOUNT IT IN ANY POSITION—THIS BALLAST HAS NO 


FOR 1400 M.A. and 1500 M.A. Lamps ae a Sa 


Catalog No. 257-121 2 lamp 48PG17/RS, 48T12/VHO, LARGE, EASILY ACCESSIBLE WIRING COM- 


48T12/SHO. | 

Catalog No. 257-131 2 lamp 72T12/VHO, 72PG17/RS, PARTMENT—open on two sides—conduit lock 
72T12/SHO, or 96T12/VHO nuts can be easily secured on inside of com- 
96PG17/RS, 96T12/SHO. partment. 


ONE CASE FOUR KNOCKOUTS—Conduit may be brought 
CONSTRUSTION through either side, bottom, or directly into end 


We will match customer's color sample of ballast. All knockouts take %” conduit. 
on orders of 100 or more. Standard Now, only 


unit light machine gray ASA #61. Dries Wor'caster mods FOR SIGNS—This ballast can be mounted outside 


for 1400 M.A. and 1500 signs in direct exposure to all weather. 
M.A, Lamps! 


JEFFERSON ELECTRIC COMPANY 
Dept. C, 25th & Madison Sts., Bellwood, Illinois 


Jefferson 


Gent/iemen: Please send me complete data on the new Jefferson 
Nor'easter Fluorescent Bal/asts. 


Name Position 
Company 
Street Address. 


City 
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Modern Monotube davit lighting poles and overhead sign ; ‘ 
supports help speed traffic and reduce accidents along Balti- ; _ ’ - 


more's new 17 mile—1]30 million dollar expressway system. 





pointed out in the skit was the possibility 
of coordinating street lighting and tree 
trimming to improve the appearance of a 
neighborhood 

Following the skit was a panel discus 
sion in which representatives of county 
and municipal governments discussed 
and answered questions from the audi 
ence. 

At the conclusion of the meeting copies 
of the various California street and 
highway lighting acts were given to the 
members of the audience to serve as 
source material for future reference and 
as reminders of the things yet to be done 


in street lighting 


Circular Slide Rule 
Offered — Free 


A handy pocket-size circular slide rule 





is now available, without charge, from 
the General Industrial Co., 5738 Elston 
Ave., Chicago, Ill. Simple calculations 
are quickly and easily performed with 


MEMBERS of the “Lamplighters,” Golden Gate Streetlighting Subcommittee, 

left to right: Grant Radford, Jim Burson, Dick Smith, Harold Skootsky, Gib 

Trosper, Don Jones, Verne Waight and Bruce Kunde. Missing from photograph 
is committeeman Jim Wrathall. 


this instrument which should be useful to 
engineers and other plant and office exee 
utives. Of course, a complete set of oper 
ating instructions will be enclosed with 

whe es Golden Gate Section each slide rule 
s, slides and tapes on the latest en Holds Street Lighting Meeting 


gineering processes and scientific ad More than 100 people, most of whom it ane Installation 
. es are rotated among the schools were city, county and highway officials Commemorated ~ Buffalo 
I student is provided with copies of and engineers, attended the highly suc 


+} ‘ nrodue : ; 2 ‘a’s first co ercial alls 
é est product brochures cessful 1958 annual street lighting din America’s first commercial installation 
rment e+ > . } ‘ al ating ¢1 slee "f sys8- 
Se ents ¢ he program are availabl ner-meeting of the Golden Gate Section of an alternating current electrical sys 
tem, which took place in Buffalo on 


three-month training cycles The program, conducted by the “Lamp 
November 26, 1886, was celebrated June 





! ! employed secretaries. Also, lighters,” street lighting subcommittee of 
rrangements can be made for the Section, began with a skit dramatiz 24 at the Summer General Meeting of 
service training. Further information jing the position that street lighting ‘he America Institute of Electrical En 
rogram is available from a book should hold in community planning. Also Continued on page 21A) 
et to be obtained from Technical Engi 
ng Training, Dupont Cirele Build 
g, Washington 6, D. ¢ 
1959 Regional Conferences — !.E.S. 
nail > . 
Modular Bibliography Issued rae 7 py 
By Standards Group East Central Lord Baltimore Hots April 2 
taltimore, Md 
Publication = 1 complete bibliography South Central and Grove Park Inn April 23-24 
ng with the modular system of co Southeastern Asheville, N. C. 
l thon for buildings and building : 
n products has been comaleted Southwestern Shamrock-Hilton Hotel May 4-5 
Modular Building Standards As Houston, Texas 
s is the first such bibliogra Midwestern Pere Marquette Hotel May 6-8 
1 since the American Peoria, Ill. 
Architects undertook the Inter-Mountain Continental Hotel May 11-12 
) Denver, Colo 
Modular Building Associatior Pacifie Northwest Banff Springs Hots May 26 
st year, supports the Banff, Alta 
\SA Committee A62 for modu Northeastern Curtis Hotel June 4-5 
I The group is headed Lenox, Mass 
Silling, Charleston, W. Va. ar 
.) often aliiiiiieeen alec ain Canadian Chateau Laurier June 11-12 
c : ; ial O'tawa, Ont 
es of the bibliography can be Great Lakes Statler Hotel June 22-23 
m MBSA headquarters, 2029 suffalo, N. Y 
K St t, N. W., Washington 6. D.C 
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Something Really Different 
in Fluorescent Lighting . . . 


miller 


SINCE 1844 


THE miller COMPANY + MERIDEN + CONN. 





Sylvania fluorescent | 4} t 
lamps give you a dividend of ———— 
light equal to 7 free lamps Dp oo 
per hundred , 











Sylvania fluorescent lamps consistently deliver 
more light throughout useful life 
g X 


Another reason why 


Sylvania Fluorescents give you more light 
at lower cost than all other brands 


Advanced engineering makes 107 ordinary fluorescents. In effect [his is another example of how 
Sylvania fluorescent lamps ou get a Sylvania dividend of light Sylvania builds extra value into fluo- 
rescent lamps to help cut your light- 


superior in many ways— jual to 7 free lamps. 
makes light a better tool of Moreover, this dividend of light 


production to increase profits means you get more light-per-lamp 
from the power you buy. Let your local Sylvania Representative 


ing and operating costs 


show ow Sylv , ) 
Because of their greater maintained hov you how Sylvania’s superiority 


can save you time and money. Call 


light output, Sylvania fluorescent : 
h him today or write 


rnrougen 

: ° lamps offer more opportunities for 
Sy_vania Licutinc Propucts 

Dis on of Sy Anta Ececraic Proovecrs I 


60 Boston St., Dept. 8L-3509, Salem, Mass 


economy. They extend the period be- 


ple, at 3,000 hours, in a tween lamp replacements ...they re- 


} 


ft operation, 100 Sylvania duce work interruption... and cut : 
In Canada: § nia Electric (Canada) Lid 


light output of about labor costs. Shell Tower 


SYLVANIA Lighting Products 


make light a better too/ for profits 


TELEVISION « RADIO + ELECTRONICS « PHOTOGRAPHY «+ ATOMIC ENERGY « CHEMISTRY-METALLURGY 














* 
ie Nhs a a 


- 


4'-square PLEXIGLAS diffusers at Park Avenue office of a large New York City bank 


PLEXIGLAS 


... for lighting that stands out and stands up 


For lighting equipment that matches the beauty of a handsome 
interior, choose luminaires incorporating PLEXxIGLAS® acrylic 
plastic. Then you can be sure of clean, uncluttered appearance, 
and highest efficiency in transmission and diffusion. You can also 
be sure these advantages will last, because PLExIGLAS has free- 
dom from discoloration, resists breakage, is a rigid material with 


a smooth, easily cleaned surface 


We will be glad to send you white translucent samples and a 


copy of our brochure, “Architectural Lighting with PLEXxIGLas”’. 


Chemicals for Industry 


OHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 


Canadian Distributor: Crysta 
Queen’s Quay East, Toronto, Ontario 
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| outdoor lighting fixture 
oa 


o-fitter side mount 


o univers 
li 
post- top ey 


tor 


this 8 page booklet tells you what you want to know 
ux luminaire 








MORE FACTS ABOUT “PACKAGED” OUTDOOR LIGHTING 


Having created a new concept in outdoor lighting 
with the development of “packaged” units P & K 
now brings a wealth of new information to the field. 


num standards are available in straight and davit 
styles, in a wide range of sizes, and can be obtained 
with a choice of three light sources—incandescent, 





Basically, a “packaged” unit is one in which both 
standard and lighting unit are supplied together 
y the same manufacturer. The advantages are ob- 

us: simplification of ordering and specifying, 
reduced shipping and handling costs, ease of as- 
sembly and installation. What’s most important, 
however, is the fact that these handsome all-alumi- 


PFAFF & KENDALL 


84 FOUNDRY STREET, NEWARK 6, N. J. 


fluorescent or mercury vapor. In this way it is 
possible to customize any installation with stand- 
ard units assembled to your specifications. 

Now, in this helpful booklet P & K has provided 
all the facts you want on CIRCLElux units—cata- 
log numbers, lighting curves, electrical character- 
istics, etc. Write for your copy of LTG-30 today. 


— ‘ 


= ea N uk 


LUXaire LUMINAIRES 
LIGHTING FLOODLIGHT 
STANDARDS o. —_ - POLES 
TRAFFIC SIGNAL 
STANDARDS 
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with NEW, PROJECTED LETTER 


FLUORESCENT EXIT UNITS by 


Check These Superior Features 


Phosphorescent Lucite panel gives '/2. hour 
after-glow should the circuit become dead 
6 projected letters Available in mode 

for all surface type as well as recessed in 
tallations. Mounted from top, back, side or 
from a pendant. Surface models are also 
available for either single or double face 
use. Pivot hinged, die formed 20 ga. stee 
frames for easy servicing. Surface type boxe: 
are made of 18 ga. press drawn stee! , 

KO's top and side. Recessed boxes are of 
20 ga. press drawn steel, six '/; KO's 


Lucite faces available in 4 color combina 
tions — with or without arrows 

wired for two T-5 6-watt lamp 

AC ballasts. Also available for use 

systeins 

You reduce installatic 

sofer il ee A) ee 1 a 


ette fluore ‘ * exit 





Please send me the 
Perfeclite Data Folder 
EX-58 C. 











ADDRESS 


THE PERFECLITE COMPANY 


1457 EAST 40th STREET . CLEVELAND 3, OHIO 
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How to 





the Fingers of 


the AMERICAN STOCK EXCHANGE 


...With Planned Lighting 


Rambusch lighting engineers were given the difficult task of 


lighting the trading floor of the American Stock Exchange 
where finger signals from telephone attendants, seated in the 
gallery, must be distinctly seen and correctly interpreted by 
their colleagues on the floor—as much as 150 feet away. 
Added to this the engineers had to make sure that the image 
of a moving ticker tave projected on a large screen would 
not be washed out by a splash of strong light. 

The solution proved an excellent example of planned 
lighting where relative brightness is much more important 


than foot-candle intensities. Some sixty 500-watt narrow beam 





Rambusch Annulites were installed giving good light intensity 
on the trading floor without splashing bright light on the 
screen. Now the projected image of the moving ticker tape 
stands out in legible contrast against a darkened wall. At 
the same time, the acute task of seeing finger signals at a 
glance more than 150 feet away is carried out in simple order. 

The members of the American Stock Exchange now do an 
important job better—with good light. Rambusch lighting 
engineers are ready with suggestions and layouts to help make 
your job easier. Write today or contact the Rambusch repre- 


sentative nearest you for further details or a free consultation. 


RAMBUSCH wancrscrurcers 40 WEST 13T STREET, NEW YORK 11, N. Y. 
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Continued from page 14A 


rincers, \ 


commemorative plaque was 
presented by the Institute to Adam, Mel 
trum & Anderson Co., in whose store the 
1SS6 installation was made 


Principal speaker at the luncheon was 


\. C. Monteith, vice-president of West 
Pittsburgh, and 


AIEE 


nghouse Eleetrie 


Corp., 


crmer national president of 


Electrical Industry Problems 
On Safety Congress Agenda 
16th National 
held Oct. 20-24 at 


the Conrad Hilton Hotel in Chicago, will 


Two sé ssions of the 


Safety Congress, to be 


devoted to the safety problems of the 
electrical industry and the industry’s con 
tribution to 
Leslie D 
York, N. Y.; R. D 


safety. Papers will be pri 


Price, NEMA, New 


Barton, Underwriters’ 


sented by 





GARDEN lighting meeting of San Jose Chapter, held at the home of one of 
the members, included talks, slides and an actual demonstration garden. Shown 


here is Marion G. Herbert addressing the group. 





« . leaves from the... 


<—> 


~ HISTORICAL COMMITTEE'S SCRAPBOOK 


Light and Ancient Coins 


Despite numerous allusions to light 


and radiation in ancient pagan and 


Christian records, (the Mazda high-priest 


of Zoroastrianism; the old Japanese sur 


flag; the gospel statement “I am _ the 


light of the world,” and many others 
nevertheless it is truly rare that we find 
any relationships between light nd 
nelient coins 

But there are two notable exceptions, 


coins that have been nearly lost to history, 


for they were media of trad 


popular 


some Iluminat 


2300 years before the 


Engineering Society was founded 
toth coins were once well-known in the 
both 


tory and the legends of times long for 


middle-east, and will recall the his 


when Ulysses or Alexander or 


gotten, 
Saint Paul sailed into enchanted bays of 
the Dodecanese Islands of the eastern 
Mediterranean. 

The first of these coins connected with 
lighting episodes (one in the 


possession 


of the writer and one in the Histori 
Museum of the 
of New York 


size and perhaps the former value of an 


Chase Manhattan 


Bank 
is a silver piece about the 
American nickel (a drachma, more or 


less, if related to the Greek equivalent 


On one face this bears the full Visage of 
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Greek God of Sunlight: on the 


Helios, 
other is a classic image of the 


known (wild) rose 


Both facts are interesting. The full 


¢ 


race cameo is raré ! 


almost al 


ecauUuse 
thus to 
stacked. 


rose tells a tale of its 


pictorial coins bear the profile, 
permit 
The 
place of 


land of 


a flatter dise that may be 
image of a 
famous Is 


half the area 


coinage the 
Rhodes, less than 


of Rhode Island, but ong famous for its 


roses (and attar of roses and named 
therefor, in the Greek “Rhodon.” From 


this name we recognize such derivatives 


is “rhododendron,” the rose tre« 
Hlowever, our pertinent history centers 
inhabi 


them 


in the legends recorded by the 
Rhodes 
selves “children of the sun” 


195-foot 


tants of (who regarded 


when they 
famous light 


exploited that 


house, the Colossus, which in the image 


of a stood at the harbor entrance. 
This 


built by 


man 


wonder of the ancient world was 


Chares of Lindus about 300 
shaken 


B.C., and 


B.C., was 


in 224 


camels of 


down by earthquakes 


was carted off by 900 


a Saracen junkman, but not 


before this coin with its image of Helios, 


with its outstreaming “rays” of hair 


had been minted there Hence it is con 


temporaneous with the first most histori 
’ 


il lighthouse 








As one holds this Rhodian image of the 


Sun-god in his hand, he wonders if it 
might have been a memorial to the Colos 
sus, or paid in tribute to Alexander the 


Great when he invaded this island in 33 


B.C., or even have rested in the tunic of 


St. Paul on one of his several voyages to 
this romantic spot. 

The second coin is equally noteworthy 
two-drachma bronze 
f Marcus 
A.D 


lighthouse, the 


This piece, the 
“Bronze o 


Rome 161-180 


Aurelius” (who ruled 
commemorates an 


other famous Pharos of 


This structure 


gn of Ptolemy I (283 


\lexandria was built by 


Sostratus in the re 


17 B.C.), and was felled by an earth 
quake long, long afterward, in the 13th 
Century. 


This coin earries the clear view of the 


ghthouse erected in the Nile estuary, 
with its windows, its brazier of burning 
fagots, and its masonry detail. Sailing 


safely past and into Alexandria harbor is 
shown that most noted Egyptian goddess, 
“daughter of the 
sky.” Did the 
travel safely? 


We may 


this 


Isis, wise earth and 


ancient gods need light to 


remember the connection of 


coin with light, because the name 


“nharos” became the term for all historic 


ighthouses since that time. The image 
of Isis Pharia suggests a deification of 
light itself 


So from the faces of ancient coins we 


read bits of lighting history. Lighthouses 
of old the first recorded “lighting fix 
tures” may have served to guide many 


in early sailor, even legendary old 


Odysseus himself past the sirens and the 


rocky dangers, into safe harbors 
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‘ / \ has also been active on several IES Com 
I ries, Cl g Marshall E. K mittees. 
} S ' | tr Products, W Mr. Kinney’s current address is Sher 
, : — Dr. 7 s8 Ely. U.8 brooke Apt. 6, 2705 Riedling Driv 
At be Z ( r ss Washington, Louis et Ky 
| Congress W . 
” « noainlliaiie Ballasts To Be Studied by 
| i 
S Conade and on RLM, CBM, NEMA 
Kz I The RLM Standards Institute, the 
} tion nu be obtained Association of Certified Ballast Manu 
f ] H D » of News facturers and NEMA are considering th: 
N S r j North underwriting of an investigation into th« 
" \ ‘ ’ causes of overheating of fluorescent fix 


E. W. Beggs tures and component parts. The investi 
gation and report, if it is undertaken, 
will be made by an independent testing 


laboratory It is hoped that this study 


E. W. Beggs Retires ences. He is active on IES technical 








After Career with Westinghouse committees in several fields and was will provide data for obtaining a reduc 
Chairman of the Progress Committee tion in luminaire operating temperatures 
ncter-nene 40 years with t Lam} from 1953 to 1955 He is a Fellow of the and thus further advance the efficiency 
n of Westinghouse Eleetrie Corp, society and a member of the New York #4 economy of fluorescent lighting 
E. W. | s is taking advantage of his 
ding - ' Section 
r retir nt plan His 
to “s Amer first : 
t trave extens 
Mr. Beggs joined Westinghouse in 1919 BOUT PEOPLE 
os - , ; ay ® th, Raymond sd Kinney Retires peeeeeeeseeeseeeee Cee eeeeeeereeeseeeeeeeeeee 
st he was Manager aS Graybar Sales Manager 
' nd Fluorescent Lamps Sectior After 4 years with Graybar Electric . . 
Commer Engineering Depart ( R ad C. Kinney ne wed Bu ‘ Dr. George S. Crampton, IES 1956 
ngineering e] taymond ime retires ugus 
ment. During | reer | ‘ ped 1 Mr. Kin n : f ia Gold Medallist and former IES National 
Xv _ cares ‘ evelope if ey was ma iger or gene 
reporting pon son rf : , thting sales and was Gray President (1920-21) will reeeive the Ed 
IES Natior Tech Confer hey Omi Represen‘at to IES iH ward Longstreth Medal from the Frank 


lin Institute for his development of the 
borescope, a specialized periseope for the 
internal inspection of turbine shafts and 
various closed vessels The medal wi be 
presented to Dr. Crampton on Oct. 15 at 


formal ceremonies at the Institut 


George J. Taylor, incoming IES Pres 
ident has been invited to transfer to the 
grade of Fellow by the Board of Dire« 
tors of AIEE. The citation presented to 
Mr. Taylor reads: “For contributions to 
the application of electrical lighting to 


industry 


Sheffield Plasties, Inc., Sheffield, Mass 
has announced the appointment of John 
E. Mullen as vice-president in charge of 
purchasing and productior Prior to this 


Mr. Mullen had been offi 





appointment 
manager of the compan 

Theodore Projector has resigned fron 
the National Bureau of Standards to 
start his own consulting engineering or 


ganization He s now located at 3304 
Edgewood Road, Kensington, Md 





MEMBERS of the Toronto Section of LE.S, at the “distribution gonio ap- Corning Glass Works, Corning, N. ¥ 
paratus” at the recent opening of the Illumination Research Laboratory, J. A. has appointed George W. MeLellan, rv 


Wilson Lighting & Display Lid., in Toronto. Left to right: Canadian Regional ‘%*™ h 
ordinator of technical in 


physicist, to the position of co 


‘ ; 


formation serv 


Vice-President, J. Carl Wilson; Donald C. McCormack, Manager of product 
development and engineering for the company; and John M. Chorlton, Toronto ice in the company’s Division of Public 


Board of Education and Chairman of the Tororto Section, LE.S. Continued on page 38A 
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Revere Outdoor Lighting Report 





Lighting a store front 


The Problem: To draw attention to 
a store front and make it look inviting to 
shoppers by providing high level, uniform 
lighting for the wall and sidewalk area. 


The Answer: Revere 9605 Fluorescent 
Luminaires were installed to give the high 
level of illumination desired. Eight-foot units 
were joined to form a continuous, attractive 
light source that makes the store look invit- 
ing. Each 8-foot unit contains two Very High 
Output lamps and has two 4-foot doors for 
fast, easy cleaning and maintenance 





No. 9605 
Fluorescent Luminaire 





ce 
The Problem: To illuminate a race ( \ 
track for better visibility, and to provide es- \ k j 
pecially high intensity lighting for dramatic ; FANN 
effect at the finish line. — ee 
No. 2000 Series ~~} = 
The Answer: Revere Eliptor Flood- Floodlight 
lights mounted on Revere Hinged Poles No 


199-D-30 were installed along the track. In Fay | No 3803 
the grandstand area, floodlights were aimed ug Eliptor Floodlight 
toward the finish line to heighten the in 

tensity. Revere No. 2000 Series long range 

floodlights were mounted on the grandstand 

roof to further illuminate this area 


— 





The Problem: To illuminate a road- 
way encircling a restricted area at the 
Shippingport, Pa. Atomic Energy Generat- 
ing Plant for both visibility and security. 


The Answer: Revere Star-Lux Lumi- 
naires were installed around the entire perim 
ete- of the restricted area, lighting the road 
way and a 45° sloping embankment adjacent 





to it. Star-Lux Luminaires use up to 10,000 
lumen incandescent lamps or 250 to 400-watt 
mercury lamps to provide any of the five 
A.S.A.-LE.S. light distribution patterns 


No. 2311-A/2363 


Stor-Lux Luminaire 





Write for Revere’s complete catalog of outdoor lighting equipment 





OUTDOOR LIGHTING 


Revere Electric Mfg. Co. * 7420 Lehigh Ave. « Chicago 48, Ill. ¢ SPring 4-1200 
Available in Canada thru Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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PATENTS PENDING 


NEW DAY-BRITE 


UNI-FRAME 


fits every lens box application... beautifully! 





New THiNcandescent design! Single, narrow, tapered frame fits flush with plaster or acoustical 
tile for happy blending of light and ceiling. No plaster frame needed 


New modular light pattern! Prismatically-accurate Pyrex* lens is largest available for 12’’ lens 


~ 


box. Equalizes light distribution over square area. No light leaks. 


New flexibility! One box size, in two look-alike series, accommodates any medium-base lamp 


100-300 watts). Choice of three finishes: white enamel, aluminum or brass. 


For additional information about UNI-FRAME, call your Day-Brite 


representative listed in the Yellow Pages. Or write 
DECIDEDLY BETTER 


Day-Brite Lighting, Inc., 6258 N. Broadway, St. Louis 15, Mo. DAY- BRITE 


Day-Brite Lighting, Inc., of Calif., 530 Martin Ave., Santa Clara, Calif. LIGHTING FIXTURES 


me of Corning Glass Works 2-263 © Day-Brite Lighting, inc. 1958 


NATION'S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 
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nothing but pure light! 





ion between various troffers is 





imes the difference in construct 
But the difference in appearance after installa- 
Lightolier’s new 2’ x 4’ modular troffers provide 
a clean panel of light that fills the entire opening between the struc- 
tural members of suspended ceilings. No bulky steel frames, no ex- 
posed Carefully engineered details like neat-fitting joints, 
frameless diffusers and hidden hinges make the decisive difference. 
Lightolier’s Strialux, Domex and Optiplex diffusers meet most design 
or budget requirements. For a 120 PAGE CATALOG-BINDER detailing 
range of architectural lighting, write Dept. IE-98 


Somet 






not readily apparent. 





tion is always seen 







screws 







Lightolier’s wide 


LiGkHTOLIER 


ARCHITECTURAL LIGHTING © RESIDENTIAL FIXTURES * PORTABLE LAMPS 
MAIN OFFICE AND FACTORY: JERSEY CITY 5, NEW JERSEY 








EXPOSED GRID CEILING DETAIL 






See all the newest Lightolier designs at these authorized distributors: 





ALABAMA pringheld. MICHIGAN Niagara Pails: New Castle Sen Antonio 

Berminghem Springfield Elec. Sup Yetrouw Hysen Sup. Co Midwestern pe Co Southern Equip. Co 

Mayer tlec Sup. Co INDIANA Madison Elec. Co compenecges Philadel, VIRGINIA 

ARIZONA Pt. Wayne Michigan Chandelier Co Electra Sup. Co. Ace Ligntin Fix Co Arlington: Dominion 

Phoemx ; ps Yarnelle Co Flint: Royalite Co Rochester: Gold Seal Elec Sup Co Elec. Sup. Co. Inc 

Brown Wholesale Elec Grand Rapids: Rowe Electric ~ a Co Sylvan Elec. Fix. Co Noland Co 

CALIFORNIA Est twood Elec. Sup. Co Furehese Elec. Sup. Co Syracuse: Superior Elec Pittsburgh Leusbberer 

Sam Frames NORTH CAROLINA Allied Elec. Sup. Co Mid State Elec. Sup. ine 

an Pramcisco Stendana Elec. Co ‘ Argo-Lite Studios 

California Elec. Sup. Co Englewood Elec. Sup. Co. Charlotte Norf Nol 

a a ° Sagimaw: Standard Elec. ind t Elec. Sup Doubleday-Hili Elec. Co Rosslyn: Noland Co 

COLORADO 1OWA MINNESOTA aden Elec Wally Elec. Sup. Co 

> s 

Denver: Central Elec. Sup Westen Uphting ~" Duluth Sones Se Cs Reading: Colemantlec Co weer venenaa 
mY hth s i “bar 

CONNECTICUT mapenas Rerthern Elec. Sup. Co Elec. Sup. & Equip. Co. me ha Goldfarb Elec. Sup. Co. 


Bridgeport: 8. M. Tower 
Hartiord 





Kansas City 
W. T. Foley Elec. Co 


Minmeapolss 
Charles A. Anderson & Co 


Kinston: Kinston Elec 
Winston-Salem 


Anthracite Elec Sup. Co 


Virginian Electric Ipc. 
Huntington. 


Beacon Light & Sup. Co Northiand Elec Sup Co RHODE ISLAND 
New Haven. KENTUCKY St. Paul: Lax Elec. Co =e Pawtuc W heck Virenia Cle. e. Co 
Grand Light & Sup. Co Paducah: Ohio Valley Sup MISSOURI OHIO Major tee. Sus. Co ; e 
New London LOUISIANA St. Lowis: M. K. Clark Akron Providence WISCONSIN 
‘ . — - vier y - aton Saas — Comtons The Clecthic Seies Loaetts Cotese Co ee Northern Co 
tam/or arie c os: 7 
Electrical Wholesalers Electric Fix. & Sup. Co Cincinnati: 8. & B. Elec SOUTH CAROLINA Eau Claire: 


DISTRICT OF 

COLUMBIA 

Maurice Elec. Sup. C 

National Elec —! 
R. Evans & 6 


New Orleans 

interstate Elec. Co 
MAINE 

Bangor: Standard Elec. Co 


NEVADA 

Reno 

Western Elec. Dists. Co 
NEW HAMPSHIRE 


F. D. Lawrence Electric Co 
Cleveland: 4. Lett Electric 
( olumbus 

Elgee Elec. Co 


Anderson 
a | ey Co 


en Elec Sup. Co. 
nd Co 


W. A. Roosevelt Co 
Milwaukee 


Portland The Loeb Elec. Co Nola: Lappin Elec. Co 
FLORIDA Holmes Elec. Supply Co | aay yy Light Co Dayton: Greenville: Standard Elec. Sup. 
Miami: MARYLAND NEW JERSEY Duellman Elec. Co Sule Hewe. Co WASHINGTON 
arrey’s Whsle. Hdwe. Co Baltimore Atlantic City Toledo: Gross Elec SOUTH DAKOTA Seattl 


GEORGIA 
Atlanta: Atianta Ltg. Fix 
and *] 


Excello Public Serv. Corp 
MASSACHUSETTS 


Franklin Elec. Sup. Co 
Camden 


Y omngstown. 
Mart Industries 


Watertown 
J. H. Larson Elec. Co 


ler 
Seattle Lighting Fix. Co. 
ALASKA-— Anchorage: 


Boston Camden Elec. Fix. Co OKLAHOMA TENNESSEE Northern Supply Co 
ILLINOIS Mass. Gas & Elec. Light Co NEW MEXICO Tulsa: Lawson Elec. Co Jobnson City: Noland Co CANADA 
Chicago Henry L. Wolfers Inc Albuquerque Nashville ntreal: 
Efengee Elec. Sup. Co Fitchbur Albuquerque Dist. Co PENNSYLVANIA ontre 
r Nashville Elec. Sup. Co The Gray Elec. Co 
Englewood Ele bup. Co Service Elec. Sup. Co NEW YORK Allentown TEXAS | oromto 
Hawkins Electric Pittsfield: Cart Supply Albany Coleman Elec. Co Revere Elec. Dist 


Dallas: Rogers Elec. Sup 


Hyland Elec. Sup. Co Springheld Havens Elec. Co. inc Brie: Kraus Elec. Co 
a ale Ele Eeotent Elec. Sup Binghamton Harrisburg: Ft. Worth Terente Elec. Sup. Co 
Eigin: Fou Elec. Sup Worcester Freije Elec. Sup. Co. Fsoressens Sup. Co. Anderson Fixture Co HAWAII 
tock Atiantic Elec. Sup Buffalo Haslet Houston. omoluls 
Hawallan Light. & Sup. Co. 


Benjamin Elec. Sup 


Buffalo incan. Light Co. Inc 


Power Elec Co. Inc 


Marlin Associates 
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meet 

the 
mastermind 
behind 








PRECISION 
EXTRUSIONS 


With the KSH electronic control center 
on the alert; every die and heating element 
is kept under rigid control. Extrusions 


ore absolutely uniform run after run after run. 


When you must have precision in your 
plastic parts... contact KSH! 





DESIGNERS - ENGINEERS - MANUFACTURERS 


SP 


SALES OFFICES 
KSH PLASTICS, INC. + HIGH RIDGE, MO. 


CHICAGO, ILL. * MILWAUKEE, WISC. + INDIANAPOLIS, IND. 
DAYTON, OHIO + ATLANTA, GA. + GRAND RAPIDS, MICH. 
ST. LOUIS, MO. * WASHINGTON, D.C. + BOSTON, MASS. 
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SPECIALLY DESIGNED HUBBARD BRACKETS 
ANSWER ALL THE REQUIREMENTS 







Supporting the weight of a heavier 
fixture is only one of three important 
requirements for fluorescent luminaire 
brackets. The design must also be able 
to withstand 100 mile per hour wind 
velocities applied over a larger pro- 
jected luminaire area as well as support 
the added seasonal weight of an in- 
creased snow- and ice-loading area. 
Not content with laboratory tests 
alone to indicate the importance of 
“weather factors,” Hubbard and Com- 
pany made field installations to subject 
various designs to actual service con- 





| FOR FLUORESCENT LUMINAIRES 


—<— Se ee ee ee - ® 


ditions. One of the early observations 
made during this testing was the con- 
clusion that “heavied-up” models of 
brackets designed for mercury vapor 
and filament type fixtures do not make 
satisfactory supports for fluorescent 
luminaires. As a result of this testing, 
an entirely new line of Hubbard gal- 
vanized steel Street Lighting Brackets 
has been developed especially for fluor- 
escent installations. 

Write us for more information on the 
two designs shown, as well as a descrip- 
tion of other styles available. 


a H U BBARD AND COMPANY 


Pittsburgh 1, Pa. © Chicago, lil. * Oakland, Calif. * Plano, Texas 


“Dancing in the wind” has been eliminated by angle steel “tie rods” and specially designed 
bracing in new Hubbard designs. (Below) Stock No. 23032, for use with luminaires with a maxi- 
mum projected area not to exceed 8 square feet. Extension from pole—4 feet. Rise—14 inches. 

(Above) Stock No. 23908, for use with luminaires with a maximum projected area not to exceed 
8 square feet. Extension from pole—approximately 8 feet. Sizes to 20 feet. 
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CONTROLLED 
LIGHTING 


Wits 


LIGHT OF THE WEST 





With this array of NEW 
All-Brite products, added to 
the wide range of famous 


All-Brite lighting tools, YOU 


are the master of any lighting 


problem. Depend on All-Brite 
Superior design, research 
and engineering for fullest 
control of commercial 
ndustrial and institutional 


lumination 


crite for catalogs 
ind name oF wvour 
, 8 

ocal All-Brite 


represe niati ¢ 


All these are NEW, plus 
a full NEW line of hanging 
accessories. Ask for details 


EscEnNT 
riTREesS PLANTS ALSO IN LOS ANGELES; 


Eo wR NW IA. PORTLAND, OREGON; AND 





352 SHAW ROAD VANCOUVER, B.C., CANADA 
SOUTH SAN FRANCISCO, CALIF. 
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G-E ballast design opens new horizons 


: 
’ 


RATING 

















New G-E ballast brings 


"C”’ sound rating to 
800 MA applications 


new General Electric 6G1140 ballast is two 
sound ratings quieter than any “E” rated 
ballast for two 96T12/HO rapid-start lamps 


The demands of lighting progress have again been 
the leader in the ballast industry. 
General Electric engineers have effected reductions 


answered by 


in size, operating temperature, weight, and sound 
level in designing the new 6G1140 ballast. The new 
6G1140 is two sound ratings quieter than any “E”’ 








rated high-output rapid-start ballast on the market, 
and operates at less than 90 C in a two-lamp, eight- 
foot, louvered commercial fixture, surface mounted 
against an acoustic tile ceiling. This latest develop 
ment in ballast progress is the result of two special- 
ized General Electric facilities 


In General Electric's modern sound testing labora- 
tory, engineers perform actual sound tests in an 
anechoic chamber designed and developed by G-E 
for ballast testing. General 
laboratory 


engineers exclusively 
Electric’s 
has led to a complete ballast sound 
tem that has been adopted by the ballast 
The copyrighted G-E Ballast Sound Rating 


rating to 


investment in equipment 
rating sys 
indus 
try 
select the 


Calculator helps you proper 


satisfy the sound requirements of every installation. 


G.E.’s fixture test laboratory is believed to be the 
only one of its kind in the ballast industry. Lamps, 
fixtures, and ballasts are tested together in a con- 
trolled, draft-free ambient of 25 C, without heat 
dissipating devices. Thermal measurements are taken 
only after the ballast has reached a stable operat- 
G-E 
actual, modern operating conditions. You get lamp- 
matched ballasts from General Electric. 


ing temperature heat measurements reflect 






Up. turn 
py tu 


Gemenar @ crecre 











Actual sound tests, performed in General Electric's anechoic 
chamber, help G-E engineers develop lamp-matched bal- 
lasts to answer the needs and demands of lighting progress 


Each fluorescent lighting application is accepted 
as a separate challenge by General Electric engineers 
who know there is no one ballast that will act as a 
solution for all lighting problems. The new 6G1140 
ballast is another example of General Electric leader 
ship in ballast progress another example of 
General Electric's OPERATION UPTURN 

extra value for your ballast dollar. Section 401-69, 
General Electric Company, Schenectady 5, N. Y. 





ERAL ELECTRIC BALLAST PROGRESS 





NEW NEW 

661020 661140 

operates at brings WATCH FOR NEW BALLAST 
LESS THAN] ‘'C’’ PROGRESS FROM GENERAL 
9 C SOUND RATING | ELECTRIC . . . the leader in 
in four-lamp | to two-lamp the ballast industry 

40-wett T12 | 96T12/HO-RS 

fixtures applications 





A Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Dik rs Manufacturers 
Unequalled Marketing 
Opportun ities 


by attracting the buying influences 
of America . . . concentrated in 


one place. 

by impressing them with your 
brand identity . . . by demonstrat- 
ing your products and their appli- 
cation. 

The ist NATIONAL LIGHTING 
EXPOSITION proved to be the 


greatest boon to the lighting 
Industry. 


THE 2nd NATIONAL 
LIGHTING EXPOSITION 


will attract even larger 
trade attendance . . . with 
its enlarged SY MPOSIUM 
Schedule . 
every phase of lighting . . . 
and the rapidly increasing 
number of exhibitors 


. covering 


Light up your own future by exhibiting 
in the one place where the buying in 
fluences congregate. 
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“"SO EASY, IT AMAZED ME’’. 


—————— 








33%" on. 














So says electrical contractor, Mr. John Lockshaw of Downey Electric Co., 

Downey, California about a recent installation of the Sunbeam SIGHTLINE® 

system. He further states, “We believe that the following are the reasons why 

this lighting job went up so fast and neatly: The fixtures are completely 
assembled, prewired and ready for connecting circuit leads. The hangers just 
thread into the swivel sockets. It takes but a twist of the wrist to clamp the 
system to the mounting plates on the ceiling. The spring-loaded bottom swivels 
and perfectly balanced fixtures eliminate on-the-job leveling problems. 

Continuous rows are quickly achieved by interlocking units on sturdy 

support channels. Fine vertical adjustments can be made after fixtures are hung 

by turning finger-controlled “hex” nuts. 

It also amazed us to see these Sunbeam SIGHTLINE® units go up with so 

little need for tools.” 

Because SIGHTLINE® is a truly integrated, totally indirect lighting system 
silblig which produces wide spread illumination with absolutely no glare, direct 
be or reflected, it is being specified more and more for interiors where the 

utmost visual comfort is required, 


Sunbeam Lighting Company, 777 East 14th Pl., Los Angeles 21, California & Gary, Indiana 





An unlighted field 


Costs Money... 


A sports administrator cannot 
afford to rely only on The Big 
Games to make his year’s program 
profitable. 

He must go after the bread-and- 
butter business too: The early and 





Type FLA 
Sportslight 







a. . 


oly threweh 
eLacTmicar 
DisTaisuToRs / 


Ottices 


mid-season contests which — when 
played at night — will attract more 
customers who “ “just like to see a 
good ball game.’ 

When Crouse-Hinds lights the 
play, there’s daytime comfort of 
viewing for everyone — spectators, 
officials, players and coaches. No 
squinting from lack of illumination. 
No squinting because of glare. 

Better play, longer practice time, 
increased school spirit, better at- 
tendance . . . these are just a few of 
the dividends possible with Crouse- 
Hinds sports doodlighting, 

Name the spectator sport... name 
the participator sport: Crouse-Hinds 


y. \ soon 





A lighted field 


EARNS Money 





ae durable, high-efficiency 
oodlighting for all. 

Let one of our Lighting Engi- 
neers help plan your installations. 
Just send a map of your stadium, 
field, court or pool . . . or write us 
to send a field engineer to your 
office for consultation. He will show 
you how better floodlighting pays 
its own way! 


Meantime, send for our 
76-page illustrated 
Bulletin 2605, “Night 
Time Is Play Time,” 
describing Crouse- 
Hinds sports - lighting 
layouts for 45 indoor 
and outdoor sports 


Nouns o— 





CROUSE-HINDS company 


Main Office and Factory: Syracuse, N. Y. 
Crouse-Hinds Company of Canada, Ltd.: Toronto, Ont. 
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sdelphia Pittsburgh Portland, Ore Salt Lake 
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How luminous ceilings 


wake up a room in three easy steps 


Here are the basic steps in installing a luminous 
ceiling made with Baxexrre Rigid Vinyl Sheets. 
Look at the change! Glare and sharply contrast- 
ing shadows are gone. The whole room is bathed 
in even, eye-saving light. 

BakeELITE Brand Rigid Vinyl Sheets weigh so 
little that they are 


easily installed and main- 


tained. They resist discoloration. They conceal 


Pays to design with 
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ducts and sprinklers, but soften and fall below 


sprinkler operating temperatures. 


Improve the lighting and appearance of any 


room—any size—with luminous ceilings made of 


Bake.ire Brand Rigid Vinyl Sheets. Write Dept. 
IN-25K for more facts, Bakelite Company, Divi- 
sion of Union Carbide ¢ orporation, 30 Fast 42nd 


Street, New York 17, N.Y. 


BAKELITE 


BRAND 


PLASTICS 


ei ite). 


oF NT i=) 18) = 





The terms Baxetrre and Unron Cansrpe are registered trade-marks of UCC. 
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Serving the Lighting Industry... 


Testing a lorge fluorescent luminaire on on automatic recording distribution photometer 
...In 60 years of specialization in the field of laboratory service to the Lighting Industry, 
ETL has developed many skills and many specialized items of test equipment for the effi- 
cient and accurate evaluation of light sources, luminaires, lighting materials and 
accessories. 
Behind each ETL Test Report stands more than half a century of Testing Experience. 


now by nae aig indies auntlahte 4 nee 
ELECTRICAL TESTING LABORATORIES, INC. 


2 East End Avenue «+ New York 21, N. Y. « BUtterfield 8-2600 


TESTING @ INSPECTION 


CHEMICAL @ ELECTRICAL © ELECTRONIC 
CERTIFICATION 


PHYSICAL ® MECHANICAL @® ENVIRONMENTAL 


ILLUMINATING ENGINEERING 











NEW EQUIPMENT. DATA © 


AVAILABLE WITH COUPON 





New manufacturers’ catalogs and bulletins listed below are available 

free to readers of ILLUMINATING ENGINEERING by mailing the 

coupon. Circle the numbers of those items which you want, drop in 

envelope or fasten securely to back of 3-cent postcard addressed to 
Publications Office. 





(1) OUTDOOR LIGHT CONTROL Bulk (5) FIXTURE HANGER Snapee catalog 
tin PA 569, four pages in two colors, dk sheet describes new movable patented de 
scribes Photoswitch Light Control, new vice for hanging luminaires, boxes, or 
automatic on-off control for lighting sys other equipment on tee-bar, requiring no 
tems keyed to outdoor light conditions tool or hole drilling. Daniel Woodhead 
Folder gives details of applications, con Co., Chieago, Il 


struction and operation features, and 
specifications. Photoswitch Division, Elee (6) PACKAGED LUMINOUS CEILING. SPECIALIZED SERVICES 
tronics Corp of America, Cambridge I'wo-color folder No. 83 illustrates and 
Mass describes new Sunshine Ceiling 6 x 4 


incandescent lighting unit designed for Concerning 


ise in standard bathrooms and smaller LAMPS 


(2) SURGICAL LIGHT Flyer describes kitchens; said to be easily installed, uses 
new Castle #8 M-P surgical light for ceil six 100-watt incandescent lamps. John ‘ 


, 
ing or wall mounting or floor model to Virden Co., Cleveland. Ohio LIGHTING EQUIPMENT 
7 


be used as supplementary examinatior 
lighting in doctors’ offices Folder gives (7) SHALLOW LUMINAIRES are «di 


complete details on special features; illus scribed in eight-page, two-color Bulletin and PERTINENT 


trates luminaire in use Wilmot-Castle 582-L which gives full details of com 


Co.. Rochester, N. ¥ pany’s new 60th Anniversary Series of ACCESSORIES 


commercial fluorescent luminaires 3! 


in depth with wide selection as to num 

9 age der . . 
(3) HIGHWAY POLES 24 page fold ber of lamps and widths, choice of sides 
LS-23 “Monotube Poles for Highway) 
Lighting and Signing” shows various 


PHOTOMETRY ... Light sources and lighting 
equipment. Commercial, in- 

; installation data. Garey Lighting, Chi dustrial, residential, avto- 

highway pole designs, in both steel and deat TT!) ey 


ind bettoms; furnishes photometric and 


aluminum, giving full details as to 


mounting arrangements, base and bracket (8) PHOTO ELECTRIC CONTROL sul LIGHT SOURCES jin Rating ond life tests. In- 


details, specifications, and includes typi etin 48 covers description, specifications candescent, fluorescent, 
eal installation photos; completely illus installation and operating details of mercury, and photoflash 
trated and cataloged The Union Metal Utilities Photo Control for use in indi 

Mfg. Co., Canton, Ohio vidual multiple systems. Precision Mag LIGHT CONTROL . . Brightness, distribution, effi 


ciency. Glass, plastic, paint, 


Controls, Ridgewood, N. J perestain, ott. 
(4) HANDBOOK OF LIGHTING CON- (9) SERVICE STATION LIGHTING. 


TROL Comprehensive 16-page booklet Completely illustrated and detailed 24 INSTRUMENTS ... Colibrotion of cells and 


: o filters 

gives specifications and illustrative sched page two-color Bulletin 2704 ineludes 
ules for lighting control systems in thea listings of condulets and floodlights to | rs Spectrophotometric analy- 
ters and auditoriums; complete details gether with recommendations for electri ses. Materials of all kinds 
on required equipment, electrical ranges, eal installations and planning wiring and 
dimmers, patch panels, ete. Lumitron ighting for service stations. Crous« RADIOMETRY .... Spectral energy character- 
Div., Metropolitan Electrie Mfg. Co.. Hinds Co.. Syracuse, N. Y istics. Materials and sources 
Long Island City, N. Y ntinued on page " 

g . . , ae STANDARDS ..... Sources—all types for refer 


ence or comparison. Color 
temperature, lumens or 
Offer good for two months only candlepower. Fluorescent 
. 5 color stondards 
Circle numbers wanted. Enter name and address. Clip out and mail. 


—— = @ ew we ae ow ae ow owe os a oe ow oe oe == | | CURIOS .. Salety olen, Geneien, we 
Suntencenenin Uinincin ata glasses, Lovibond glosses 
ILLUMINATING ENGINEERING SOCIETY CERTIFICATION .. For industry product groups 
1860 ergy! io Sade Ballasts 
New York 23, New York CSM Senate Qhentere 


. , CLM Portable Lomps 
Send me items circled below: 


LU 2 3 4 5 6 7 8 9 10 «#11 12 13 14 65 Page Illustrated Bulletin 
1S 16 17 16 19 29 21 22 23 236 25 26 27 28 | susine Sorviccs cad Faciities 


Available on Request 


Name 

Gitte ELECTRICAL 

oth | TESTING LABORATORIES, INC. 
, | 2 EAST END AVENUE, NEW YORK 21, N. Y. 

City — Zone —— State | BUtterfield 8-2600 
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DESIGNING 
TECHNICAL 
GLASS 

for specific user needs... 


Whatever your needs in technical glass components—Kopp Glass 
has the engineering staff, modern laboratories and manufacturing 
facilities to meet them. If you require parts with certain light 
and color transmission, beam control, thermal shock resistance, 
mechanical strength, dimensional uniformity or other properties 
Kopp technicians can supply them to your exact specifications. 


lo meet specific application requirements, Kopp engineers develop 
a formula of the actual ingredients to provide the finished part with 
the desired properties . . . design the mold in which molten glass 1s 
pressed to exact physical dimension . . . and establish rigidly- 


controlled manufacturing procedures. 


What's your problem? Perhaps we could design a part for you in 
glass that would solve a problem or improve your product. If you are 


interested, we'll be glad to discuss it with you. 


Ask for Bulletin 553-A on Kopp Engineered Glass. 





on 
Pp SPECIALISTS IN TECHNICAL GLASS GLASS 
GLASS a 


Hopp Giass ic. 


SWISSVALE, PENNSYLVANIA 











Continued from page 22A 


Affairs. This new service will include 
presentation of lectures and demonstra 
tions for technical and editorial audi 
ences concerning glass and ceramics. Mr. 
MeLellan, who has been with Corning 


since 1940, was formerly staff engineer. 


Frank E. Stech has been named man 
ager of product engineering and quality 
control by the Phoenix Glass Co., Monaea, 
a. For ten years prior to this appoint 
ment, Mr. Stech was in charge of Quality 
Process Engineering for the Corning 


Glass Co. 


Weston Instruments Division of Day 
strom Ine. has announced the appoint 
ment of John C. Washington as man 
ager of the Los Angeles district. In his 
new position, Mr. Washington will super 
vise all sales and district office opera 
tions in Southern California and parts of 


Nevada. 


George A. Nagel, Chester, Conn. has 
announced his retirement from the posi 
tion of Associate Highway Engineer with 
the Connecticut State Highway Depart 
ment as of Sept. 1. He plans to continue 
in the field of roadway and emergency 


lighting as an independent consultant 


Pyle-National Co. of Chicago has con 
tracted to acquire the Steber Manufac 
turing Co., Broadview, Ill., according to 
a recent announcement by William C. 
Croft, president of Pyle-National and 
Clarence L. Steber, Steber Manufactur 
ing will continue its operations as a divi 
sion of the Pyle-National Co. with Mr 


Steber remaining as president 


Dr. Martin J. Kelly, president of Bell 
Telephone Laboratories will be the 1959 
recipient of the John Fritz Medal for 
“his achievements in electronics, leader 
ship of a great industrial research lal 
oratory and contributions to the defense 


of the country through science and tech 


nology. The Medal is sponsored jointly 
by the American Society of Civil Engi 
neers, American Institute of Mining, 
Metallurgical and Petroleum Engineers, 
American Society of Mechanical Engi 
neers and the American Institute of 


Electrical Engineers 


Vice Admiral George F. Hussey, Jr., 
USN Ret.), managing director of the 
American Standards Association, has 
been elected vice-president of the Inter 
national Organization for Standardiza 
tion at the 1958 triennial meeting of that 
body in Harrogate, England. Forty na 
tions are now members of the Interna 


tional Organization for Standardization 
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486-600 high ceiling ellipsoide! open refiec- 
tor downlight for auditoriums, churches, museums. 
Available with Aizok natural or golden reflector 


in 300, 500, 750 and 1,000 wot? sizes. 


downlights by mc Philben 


cooler burning 
lower maintenance costs 





=> tested and proved 


48 -1220 for gymnasiums and tlunchrooms, 
ployrooms and orenas. Spoke guard is of solid 
cast cluminum, heat-treated for strength. Avail- 
oble for surfoce, recessed, pendant or |-beam 


instalictions. Wotteges up to 1,000 olso in 


mercury vapor series mcPhilben's 48 series interior downlights were selected to light the main 
area of the Chemical Corn Exchange Bank in New York in 1957. Today, after 
more than a year of operation, maintenance engineers report an operating 


efficiency and lamplife unequalled by any other downlight in use. 


All mcPhilben interior downlight units are equipped with cast aluminum 
radiators and cooling fins. This outstanding engineering feature assures 
cooler burning and longer lamplife. In addition, reflectors remain cleaner and 
brighter for longer . . . as proved in the |.E.S. test shown below. 





This photographic report taken by the Committee Ful! details on these downlights are now available on individual specification 
on Lighting of the Central Station Properties, . 
Stentaatiag Baginsering Sedety la October 1954 data sheets. Ask your mcPhilben representative for your copies or write to 


visually proves the importance of properly ven- mcPhilben. Ask for the 48 and 84 lines. 
tileoted lamp husks. 


Dirty Improvement Cleanest 
No. 1 Test No. 2 Test No. 3 Test 
No vents Vents poorly Vents properly 


located located 


aaled malilel-la 





39A 


SEPTEMBER 1958 














Fluorescent 
Your best buy in lamps 


Incandescent 


40A 








Cost 
light, 


thanks to CHAMPION 


LIGHTMANSHIP 








CHAMPION LAMP WORKS 


Lynn, Massachusetts 
A division of Consolidated Electric Lamp Co. 





Continued from page 38A) 


James D. Hall has retired from the 
Westinghouse Lamp Division, Bloom 
field, N. J. after more than 38 years of 
service. At the time of his retirement, he 
was staff asisstant to the manager of the 
Large Lamp Department, responsible for 
coordinating, simplifying and revising the 
listing of the many lamps manufactured 
by the Division. For many years, Mr. 
Hall was manager of large incandescent 


lamps. 


Obituary 


A. T. Nadeau, Southern California 
Section, died on July 28 at the age of 57 
Mr. Nadeau was a member of the Na 
tional Roadway Committee and Chairman 
of the subcommittee on Traffic Sign 
Lighting. He was Director of the Bureau 
of Street Lighting, City of Los Angeles 
and had been affiliated with the Bureau 
since 1926 

He held membership in the Los Angeles 
Electrical Club and was a Registered 


civil and electrical engineer 


Harold I. Strahn, Southern California 
Section died on July 18. He was 52. At 
the time of his death, Mr. Strahn was 
serving on the Board of Managers of his 
Section and was also Chairman of the 
Public Relations and Information Com 
mittee For 21 years, he was associated 
with the Department of Water & Power, 
City of Los Angeles. 

Mr. Strahn was the first prize winner 
in the South Pacific Coast Region’s 1957 
MMIL.J Contest, and received honorable 
mention in the 1957 International Light 
ing Competition. In 1958, he won third 


prize in his Section’s contest for My 


Most Interesting Lighting Job 


Deaths 


Walter B. Morton, Eastern Pennsylvania 
Section. 


Edmund ( Schorr, Chic ago Section 





OOKS AND 
PAMPHLETS 





Buildings for Research, published by 
F. W. Dodge Corp., 119 West 40th St., 
New York, N. Y. 224 9x11%-inch pages, 
hard-bound, indexed. Price: $9.50. 

The 44 new research buildings de 
scribed in this book are owned by cor 


porations, government agencies and uni 


(Continued on page 483A) 


ILLUMINATING ENGINEERING 








Now...a Nationwide Trend to 


HOLOPHANE 2 Ft. Square 


Prismalume’* Controlens® 


* Setting New High Levels of 
Fiuorescent Lighting Efficiency 


¢ Maximum Light Control... 
High Output...Llow Brightness 


¢ Sparkling Appearance 


Day by day, increasing numbers of 
important fluorescent installations 
feature HOLOPHANE—2 Ft. Square 
PRISMALUME CONTROLENS... 
The range of application is 

wide: offices, banks, stores, 


lobbies, schools, salesrooms. .. Equally 





varied are the forms of luminaires: 

in large ceiling panels, in continuous 
runs, in groupings...Wherever it is 
used this CONTROLENS creates the 
pleasant feeling that something new 
and different has been achieved 

in lighting. Made of Prismalume 
(acrylic plastic) it affords crystal clarity, 
color stability, lightness in weight, 
economical maintenance. The prismatic 
light controlling features (not mere 
diffusing elements) provide highest 


quality illumination, with visual comfort. 


Write for Complete Engineering Data 
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Riss Lee 


HOLOPHANE ocompany,inc. 


Lighting BE SPECIFIC... Lighting Authorities Since 1898 * 342 Madison Ave., New York 17, N. Y. 
THE HOLOPHANE CO., LTD., 418 KIPLING AVE. SO., TORONTO 14, ONTARIG 
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versities They are used for nuclear 
search, industrial engineering, biologi 
electro! ind chemical researches It 
most cases the solution to problems other 
than lighting are stressed, although th« 
lighting systems used are shown in tl 
many photographs and in some cas 
described in the text 

rhe articles comprising this book are 
reprinted from irchitectural Reco 
There re over 500 photographs, plans 
dr rs, charts and tal 


Seeing, A Guide to the Best Use and 
Care of the Eyes, published by Th 
Western Institute of Light and Visio 


1304 Lexington Ave., Pasadena 6, ¢ 


Price 100, $50; 500, $175; 1000, $2 
5000, &775 

This 32-page booklet was prepared as 
educational material for distribution by 
utilities to schools service clubs, PTA 
groups, nd commercial nd industrial 
conferences. It contains basic inform 
tion on eye care and lighting recommer 


Preliminary Field Evaluation of a 

Naval Aircraft Running sa Config- 
uration, by Douglas R. Corn George 
ind Douglas Courtney. Pre 
pared by Courtney and Co., 1711 Walnut 
St., Philadelphia 3, P 


This 92-page final report 


E. Rowland 


outlines the 


problems studied levelopment of an oT 
timal exterior lighting system for nava 
aireraft deseription of flicht researel 


results of the research and 


conelusions 
Future research and develonment planned 
are diseussed. The work has been carried 
out jointly by the Navy Bureau of Aero 


nauties and Courtney and Co 


Residential Lighting Talk, availa! 
from local General Electric Large Lamp 
district offices. Printed talk with 36 full 
color cardboard-mounted slides Price, 


$12 


How to Develop and Present a Com- 
mercial Modernization Program, avai! 
able from Commercial Department, Edi 
son Electric Institute, 750 Third Ave., 
New York 17, N. Y. Price, $1.00 to mem 
bers of EET, 


non-members and companies outside 


10 per cent additional to 
the 


United States 


Society of Plastics Engineers Pro- 
spectus, new 16-page brochure summariz 
ing the activities and benefits of SPE. 


Copies are available, without charge, 
from the Society of Plastics Engineers, 
Inc., 34 East Putnam Ave., 


Conn 


Greenwich, 
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Steberlite 


for PAR-56 
PAR-46 
and 
PAR-64 


You'll Find More True Economy 
in Lighting Units by ABEL 


Steber lighting units will help 
you solve your lighting problems 
easier, quicker, better and at low 
est cost. 

Every Steber unit is designed to 
use a variety of handy, versatile 
Steber mounting flanges and acces- 
sories—lets you tailor-make light- 
ing units for highest efficiency and 


custom appearance, 


Condensed Catalog 
CTC-2 gives you 
specifications cover- 
ing the entire Steber 
line. Send for your 
free copy today! 





All New Series 4000 
Aluminum Floodlights 





| 
Now you can get every necessary floodlight 
feature in one unit! Heavy gauge aluminum 
reflector, stainless steel lens ring and rugged 
hinge, positive spring latches, thermal and 
shock resistant lens with asbestos gasket, 
finned heat radiating cast aluminum neck 
with watertight connector, rifle sights and a 
host of other special Steber extra values. 
You can pay more, but you can't buy a better 
floodlight! Mark your inquiry for new litera- 
ture on the Steber Series 4000! 


Designed to meet NEMA Spec. Fl 6-210 





Lighting Units STEBER for Every Need 


STEBER MANUFACTURING CO. e¢ Dept. 66, Broadview, Illinois 





STEBER MANUFACTURING CO. OF CALIFORNIA 
242 Se. Anderson St., Los Angeles 33, Calif. 


STEBER-WOODHOUSE, LTD. 
33 Ingram Drive, Toronto, Canada 


SOLD THROUGH LEADING DISTRIBUTORS 











NEW EQUIPMENT DATA 


. . 
A New Lighting Formula! | iscsi ns: 
. 

(10) LIGHTING MAINTENANCE MAN- 
UAL. New edition of this company’s 50 
page pocket size booklet covers in detail 
a program of proper lighting mainte 
nance and efficiency through cleaning and 
replacement of various systems, types of 
lamps and their advantages in complete 
detail. Champion Lamp Works, Lynn, 
Mass 

(11) FIXTURE FASTENERS. Four-page 


folder Bulletin KF 526 describes Camloe 


captive fasteners for use in luminairé 
assembly and installation; folder dé 
seribes various types of these fasteners, 


shows dimensions and assembly as we 
as prices. Camloe Fastener Corp., Pa 
ramus, N. J 

(12) RECESSED FLUORESCENT LUMI- 
NAIRES 16-page booklet in color entitled 
“Modular Lighting for Modular Measure” 
covers company’s Mobilex and Troffer 
line of recessed fluorescent lighting; 1 





lustrates their relation to building cube 


and installation in various types of ceil 
— INDIRECT LUMINOUS CEILINGS i fseineac Sas 
Hl (13) STREET LIGHTING Bulletins SL1 


and SL 6 deseribe street lighting lumi 


2 1+L+*C—the first lighting fixture designed to use Power Groove , 
- fluorescent lamps with complete visual comfort for commercial — ~ ; - : : —" ” “ - 
complete descriptions, photometric data, 
L — lighting at 100 to 250 ft. candles eatalog numbers; giv upplieation and 
——- Therefore, |+L*C with only one P. G. lamp actually pro- ordering information. Line Material In 
| vides 25% more lumens per foot than other units with two dustries, Milwaukee, Wis 
Liceatienstl lamps when used in large selling and display areas. It all adds (14) DECORATIVE piste 4 _ 
‘ or “Portfolio of Deeorative Aghting 
up to—more and better quality light at less cost with I+L+C. Fixt we —" , — a. 1 
x<tures cludes 0 pages sh< ing 100 
fixture designs oth contemporary and 


3 BASIC I-kL-c ARRANGEMENTS traditional, especially prepared for archi 


tects itors nd others: gives con 
plete description and precise dimensions 
Lightolier, Ine., Jersey City, N. J 

(15) LUMINOUS CEILINGS. Completely 
illustrated brochure describes Chermo 
tank Lumenated Ceiling lighting, includes 
before and after photographs, installa 
tions and specifications, and information 
as to air-conditioning and sprinkler sys 
tems John J Fannon & Co., Detroit, 
tems. John J. Fannon & Co., Detroit 


(16) RECESSED INCANDESCENT. Thre« 
color, four-page catalog No. PR-1 shows 
new line of recessed incandescent fixtures 
featuring Preslock frame with various 
diffuser bottoms and describes special 
features for maintenance and installa 
tion. Preseolite, Barkeley, Calif 

(17) SERVICE STATION LUMINAIRE. 
Four-page folder on 9700 Series Fluores 
cent Island Lighter for service stations 
includes complete product information, 





specifications, accessory information and 
dering data; shows construction details 

I+ L+C IN-LINE: Cont j ele . : ‘ or ; 
ontinuvous singlerowtandem I+L*C QUAD: A multiple lamp system with and types of brackets. Revere Electric 


arrangements of two or more lamps with ad , 
P provision for four or more 72” or 96 Mfg. Co., Chieago, Tl 


associated ballast enclosures and hangers (18 INDIRECT FLUORESCE 
! i rall i i ‘ 
I+L+C 24AMP PARALLEL: Two lomps in ERS COE ee eee sp Ms cere lay wag Poy 


parallel arrangement on 24” centers, for ments, or both, and with spacing between 
scribes three new types of company’s ILC 


individual or continuous row installations lamps of 4,6 or 8 as required. . 
units for commercial installation using 
For complete details send for Bulletin $257 new high output fluorescent lamps in 
581A single, tandem, or in parallel and four 
lamy arrangements; provides photo 
metrie and installation data. Silvray 


Lighting, Ine., Bound Brook, N. J. 


SILVRAY LIGHTING, 


BOUND BROOK, NEW JERSEY 


‘ tinued on page 46A) 
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ALL PLASTIC EXTRUSIONS ARE NOT THE SAME] 


there's a difference ¥ ] 


That Difference is the Extra Features Check aud 
you can expect and depend on, when you 


buy or specify extrusions by ROTUBA 











Color. The New Azure- 
White. Visually pleasant 
and complimentary. Ac- 
claimed by all who saw it at 
the National Lighting Expo- 
sition as a welcome color im- 
provement for the Industry. 


2 
Extra Wall Thick- 
ness where it 


counts. 























Radius for greater 
strength. 


Destaticized on 





BOTH sides. 
4 | No ribbing. No 
Uniform Wall Thick- matte finish. 


Smooth, lustrous 
surface is easier to 
clean, stays cleaner 
much longer. 


ness for Even Light 
Transmission. 


Die Shape #127 Shown Here 
Is Actual Size. 





As much as 20% 
more usable light 
transmitted with 
superior obscura- 
tion. 





IT'S NO SECRET. /JHESE ARE THE FACTS. 


We do not use standard Polystyrene, but only premium-priced 
materials that have the greatest degree of heat resistance and 


color permanence. 


Send for a sample of our Die Shape #127 today. 





Offices: CHICAGO PHILADELPHIA 
AMbassador 2-884] CHestnut Hill 8-1010 


ROTUBA extruoers, inc. Makers of 
418 88th STREET © BROOKLYN 9, NEW YORK QUALITY PLASHG EXTRUSIONS 


SHore Road 8-5458 FOR INDUSTRY 

















Affiliated with WALJOHN PLASTICS, INC. — Flexible Plastic Extrusions 
and MARIDON MFG. CORP. — Injection Molded Plastics 
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Benton Harbor Malleable 


Industries are leading pro- 


w D iJ R 0 T E S$ T ducers of quality castings 
= in the automotive, farm im- 


plement, earth-moving, ma- 


® 
& l UJ 0 M f a | C terials-handiing and appli- 
ance fields. 


doubled our light 
with no increase in wattage. And the 
change-over has created better, safer 


and cleaner working conditions.” 
(Excerpt from letter sent by Benton Harbor Mall. Ind.) 











The same money-saving experience is being enjoyed by hun- 
dreds of Duro-Test Fluomeric users. This amazing new lamp 
requires no ballast—it screws into an ordinary socket. In many 
cases, it fits into an existing fixture. It is life-rated at 6,000 to 
12,000 user hours (up to 16 times that of incandescents). 


Fluomeric is made in weather-proof Ultra Durex glass bulb. 
Indoors or outdoors, wherever high-bay or pole lighting is used, 
Fluomeric fills the need for a long-life, high-intensity light 
source that is simple to install. 


For full information, write today to Dept. P-X, Duro-Test 
Corp., North Bergen, N. J. 


1958 By Duro-Test Corp. All Rights Reserved 


DURO-TEST CORPORATION 


NORTH BERGEN NEW JERSEY 





DURO-TEST ELECTRIC, TD. 
MONTREAL - TORONTO - VAN 





NEW EQUIPMENT DATA 


Continued from page 444A 


(19) FLUORESCENT BALLASTS. 20 
page Bulletin GEC-983L in two colors 
gives prices and data on 184 various type 
ballasts for fluorescent lamps, includes 
aeseriptive tables, cross section dimen 
sion diagrams and obsolescence chart as 
well as instaliation and operating in 
structions. General Electric Co., Sche 


nectady, N. Y 


(20) INCANDESCENT REFLECTORS. 
Eight-page, two-color brouchure No. 1093 
deseribes new Super Lok line of inean 
descent reflectors, both company and 
RLM types, gives full details as to fin 
ishes and accessories ineluding dimen 
sions, types and eatalog numbers. Sts be 
Mfg. Co., Broadview, Ill 


(20) PLATFORM TELESCOPERS. Bulk 
tin 55-D provides information on Models 
PUL and LB, as we is custom-built 
lifting platforms for overhead maint« 
nance, both motorized and not; suggests 
typical uses and illustrates various fea 
tures. Economy Engineering Co., Chi 


eago, Ill 


(21) REFLECTOR LAMPS. “More Light 


Where You Need It ” hooklet de 

seribes general, flood, spot, display and 
supplementary applications of reflector 
lamps; provides chart of lamp siz nd 
type to meet fe requirements compares 
relative costs of the various types rf 
lamps. Sylvania Electric Products, Ine., 


New York, N. \ 


(22) FLUORESCENT LUMINAIRES 


Eight-page, three-color brochure covers 
['win-Lux new 2 x 4 fluorescent lighting 
unit, various diffuser bottoms availabl 
in color; provides photometric informa 
tion and gives application and installa 
tion data. Smoot-Holman Co., Inglewood, 
Calif 
(23) re CATALOG. page 
talog in sever colors shows company’s 
omplete line of incandescent and fluo 
scent mit r , residenti ym 
mereial and industr nstallation: illus 
trates each unit nd gives details of eon 
struction ind l ! Markston 


Mfg to Chicago, | 


(24) PROTECTIVE LIGHT. Fight page, 


two-color folder show W ide. Lite ! 
weather outdoor iminaire for erith 
areas which combines mereury vapor and 
incandescent lamps folder g s con 
at tior 1 f matior ra 
tior nd l Wide I Cor 
He n, 7 


(25) PACKAGED LIGHTING CONTROL. 
Bulletin 76P gives complete details on 
new lighting control Controlette for ap 
plication in schools and other small audi 
toriums and public areas where simplified 
manual, interlocking control is practical; 
describes features; shows various combi 
nations. Ward-Leonard Eleetrie Co., Mt. 
Vernon, N. ¥ 
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(26) COMMERCIAL FLUORESCENT. 
New Boston Series of company’s fluores 
cent fixture line is described in catalog 
page; provides details on available 
lengths and combinations, bottoms and 
mounting data Eastern Fixture ‘ 


Boston, Mass 


(27) GLASS. 28 page booklet “G 
to brighten your product’s future ov ¢ 
many types of glass; outlines various 
forming and finishing processes; 1 

trates some latest industrial and con 
mereial uses for glass; deseribes charac 


teristics. Laneaster Glass Corp., Laneas 


ter, Ohio 


(28) FLUORESCENT LUMINAIRES. 
Complete catalog shows company’s line 
of industrial and commercial fluorescent 
lighting fixtures, luminous ceilings, trof 
fers, ete.; gives photometric and other 
illumination characteristics, as well as u 
stallation data Leadlight Fixture C« 


Oakland, Calif 





EMPLOYMENT 
OPPORTUNITIES 





LIGHTING REPRESENTATIVE 
AVAILABLE 


Wit 20 years’ experience in all phases of 

ting sales and enginecring working wit! 
‘ te gin et Desires contact ith 
reputable manufacturer, either as agent or 
direct representative, with Florida territory in 
view Excellent references and background 
Address Box 347, Publications Office Ilumi 
nating Engineering Society 1860 Broadwa 
New York 2 N.Y 


REPRESENTATION WANTED 


manufacturers of Church and Public Build 


ng lighting. Give details, present lines rofe 
onal contacts, know-how; exclusive territories 
beta al mar or commissions. Replies 

strictly confidentia Address Box 356, Pul 
itions (Office Ituminating Engineering So 


1860 Broadway, New York 23. N.Y 


MANUFACTURERS’ 
REPRESENTATIVES WANTED 


M architects and distribu 
tors. Complete line of ommercial fluorescent 
and neandescent ghting 100-page }-ring 
hinder catalog rerritories open New York 
Penna., M und, Di W. Va. Indiana 


ir s, Sout n OF Southeastern States. New 
Engiand States. THE KAYLINE COMPANY 
2480 EF. 22nd ST., CLEVELAND 15, OHIO 


DRAFTSMAN—LIGHTING FIXTURES 





To make eta for sheet metal and cast fix 
. nd component parts. Salary ommen 
rate } é Tuition refund plan 
for tho education, and all other 
employee sant air-conditioned su 
rounding n strictest confidence 
Contact } sefer, McPhilben Light 
ne Ir l ghby Ave., Brooklyn 
N.Y 


REGIONAL SALES MANAGER 
Leading manufacturer of quality lighting fix 
tures seeks experienced man with college edu 
cation for position as Eastern Regional Man 


axe ocated in N York City Kequire 

ecutive ability segressiveness with ability to 
manage as we Ss meet people good per 
sonality Unusual opportunity with excellent 
future for right man with well-known nationa 
organizatior Replies entirely confidential. Ad 
dress Box 358, Publications Office, Iluminating 
Engineering Society 1860 Broadway New 


York 23, N.Y 
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These 
MODERN 
FIXTURE 
DESIGNS 


in long-lasting stain- 


less steel to match 
today’s new building 
exteriors. 

» 


Series 194! and 1933 
available in smooth 
surface only. Series 
1925, 1984, and 1988 
available in smooth 
or embossed, natural 
satin surface. 


Write for 


DETAILED 


SPECIFICATIONS —_- 


in our 
New 
Catalog No. 70 / 
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formerly The Novelty Lighting Corporation 
Corporation 
2490 EAST 22nd STREET— CLEVELAND 15, OHIO 
li enaeeell 


Designers and Manufacturers . 


. . Since 1905 
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SUPRO LUX Por matchless quality. 


LUMITRON 


1SA 


i? 


SAimbine 
FLUORESCENT 
LAMPS 


Favorites of everyone every- 

where are Supro Lux Slimline 

Fluorescent Lamps. Far out- 

shine and outlast other makes 

by actual tests. Available in 

all standard colors and sizes. 

Uniformity guaranteed by 

Supro Lux, the outstanding 

— neon sign tubing and electrode 

— High supplier for years. Cut lig>’ ag 

Output costs with Supro Lux lacs. 
Lamp 


SUPRO LUX manufacturing oo., inc. 
606 G E. 161st St., Bronx 51, N.Y. 


ene, S-scene and 10-scene 
i Patch Panels 
pace-saving, money-saving 
a particular Lighting Control System to 
‘ It LUMITRON, the first name in 
age and TV lighting control design 
as yet received ur copy of the new 


LUMITRON Catalog, please write 


Division of METROPOLITAN ELECTRIC MFG. CO. 
2250 Steinway Street © Long island City 5, N.Y. © AS 68-3200 


| 
| 


Architectural System 


wcTRO POU 








HERE IS ANOTHER 
ADVANTAGE GAINED 


BY I.E.S. MEMBERS — 


LIGHTING TRENDS 
AND INFORMATION 


Through lectures and forums sponsored 


by their Section, Chapter or Region, 


1.E.S. members receive authoritative in- 
CURRENT and 


formation on DEVELOPING 


lighting techniques. 








new! OBSTRUCTION LIGHTS 


HIGH QUALITY — LIGHT WEIGHT 
SIMPLE — POSITIVE LATCH 
FOR EASIER MAINTENANCE 
In accordance with CAA Spec. \-810 
by HUGHEY & PHILLIPS, INC. 
— your most dependable source of 
Obstruction Lighting Equipment 
— the widest selection of Control and 
Alarm Apparatus in the Industry. 





MODEL O821 is of the SIDE 
ENTRANCE conduit fitting type 
in order to fecilitete installation 
on horizontal condvit runs. Avail 
able in %" of 1” conduit top 








MODEL O820 ix of the BOTTOM 
ENTRANCE conduit fitting type to 
facilitote installation on vertical 
conduit stubs. Avoilable in 4%” 
or 1” conduit top 








MODEL O822 DOUBLE 
LIGHT is available with or 
without CABLE SUPPORT — 
|} also evoileble with TRANS- 
FER RELAY. 1” conduit tap 











Request Descriptive Bulletin HPS-138 
r~—HUGHEY & PHILLIPS, INC.-—. 


Manvufecturers of 
300 MM Beocons, Obstruction Lights, 
| Photo-Electric Controls, Beocon Flashers, 
Special Junction Boxes, Mi@owove Tower 
| Light Control & Alarm Systems, Remote 
{ Lamp Foilure indicator Systems, ond 
Complete Kits for: Tower Lighting, Sleet 
| Melter Power & Control. 
3200 NORTH SAN FERNANDO BLVD. 
BURBANK, CALIF. 


R= 
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thre D {foe tes touch ' 


A UNIQUE APPLICATION OF REFLECTED LIGHT.. 





Mr. Pahlmann, assisted by his architect, 
George Thiele, made dramatic use of such 
standard Kliegl fixtures as: Regressed 
Lens Downlights in entrance foyers, An- 
gular Pinhole Downlights and Picture 
Lighting Projectors for highlighting 
statuary and picture lighting in the music 
room, living room, dining room and other 
areas. A Vertical Pinhole Downlight pro- 
vides coffee table accent lighting. 


For detailed information concerning all 
the above mentioned fixtures plus details 
concerning our entire line of Architectural 
equipment, send for our Catalog No. A-11. 


2 e| ARCHITECTURAL DIVISION 


KLIEGL BROS. 


321 W. 50th ST., NEW YORK 19, N.Y 


Fo ‘ 
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What Sola means by 
“conservative design” 


Jd. R. Fischer, Treasurer, discusses the financial viewpoint on ‘‘conservative design”’ 


“The high quality of Sola Fluorescent Ballasts 
shows in the balance sheet”’ 


The only thing we cut pretty close at the Sola Electric 
Co. is our selling price. Now, normally this would 
give a man in my position, as treasurer of the company, 
a good many sleepless nights. 


The fact is, however, Sola puts so much “extra” 
into every fluorescent ballast made, that in-warranty 
returns are practically non-existent—less than 14/100 
of 1%. As a result it’s not necessary for us to increase 
our prices to absorb possible replacement costs. 


An Analysis of Fluorescent L ghting Systems Costs 


Sola Electric Co., 4633 W. 16th St., Chicago 50, II! 


SOLA 


This practice has proven sound only because of 
Sola’s policy of conservative design. We’re confident 
that every Sola ballast will deliver long life at rated 
performance. It is on this consistent, high quality that 
we base our entire financial structure. 

The advantages you gain as a result of this policy 
are quite obvious. You get premium quality at no 
premium in price when you specify Sola Constant 
Wattage Fluorescent Bailasts. And I sleep fine. 


Report 3/-FL-281 


Bishop 2-1414 « Offices in principal cities * In Canada, Sola Electric (Canada) Ltd., Canmotor Ave., Toronto 14, Ont. 

















INSTALLATION COSTS LESS... 


with fixtures using 


Certified CBM Ballasts 

















SAVE ON WIRE COSTS—for High Power Factor in 
Certified CBM Ballasts saves your customers 
from expensive oversize wiring needed by low 
power factor equipment. Guards against penalty 
charges on light bills, too! 


KEEPS LABOR COSTS DOWN, TOO. (Low power 
factor can boost these costs as much as 65%.) 
CBM Ballasts mean fewer circuits, fewer man- 
hours needed. 


LONGER LIFE FOR CBM BALLASTS—because CBM 
specifications set a limit for temperature rise. 
This helps provide more efficient, longer, 
trouble-free service. 


PROTECTION FOR YOUR CUSTOMERS because CBM Bal- WRITE FOR 

lasts are made to exacting performance specifications; / CBM BOOKLET 

then checked and certified by ETL. And they're also “Why High Power Factor 

listed by UL. ballasts cut your 
lighting costs” 


Peg 
Teese een 


CERTIFIED BALLAST MANUFACTURERS 


2116 KEITH BUILDING . CLEVELAND 15, OHIO 


Participation in CBM is open to any manufacturer who wishes to qualify 
e CRM-4E 





REVOLUTIONARY 
NEW 
FLUORESCENT 
LAMP 

BALLASTS 

FOR SLIMLINE 
AND RAPID 
START LAMPS 


Here’s what KOOL KOIL will do to solve 


the heat problems of the Fluorescent Lighting Industry 


LOWER CONDENSER TEMPERATURE 


Advance engineers recognized the fact that to end 

costly condenser trouble due to ballast overheat- 

ing required both design and component changes 
They designed the KOOL KOIL Rapid Start case to allow a 
greater separation of condenser and coil. They 
grades of steel, wire, insulation and compounds and after 
three years developed Kool Koil, the only ballast under com- 
parative tests that did not overheat to temperatures exceeding 
the capacitor manufacturer's 70° C warranty limit 


LOWER WATTAGE LOSS 
The efficiency of KOOL KOIL Ballasts (as much 


as 20% less wattage loss) offers Fluorescent light- 

ing users a saving in operating costs and the 
manufacturer an opportunity to increase the efficiency of its 
units. The higher efficiency of KOOL KOIL (up to 15% more 
light output) enables the user to achieve the same illumina- 
tion levels with 7% fewer fixtures. 


tested new 


“The Heart of the Lighting Industry,” 





mounted, 4-lamp, fully enclosed unit the maxi- 
mum coil temperature of KOOL KOIL Ballasts 
tested was 17 a cooler than Ballast “A” and 22° C lower 


LOWER COIL TEMPERATURE 
Under actual operating conditions in a surface- 


than Ballast “ 


LOWER CASE TEMPERATURE 
Operating in a 6-lamp recessed glass-bottom 
troffer, the ADVANCE Series-Sequence Ballast 


an 2E75-S) case temperature was 18° C lower 


than Ballast ‘ and 15° C lower than Ballast “A 


LONGER BALLAST LIFE 
KOOL KOIL Ballasts practically eliminate ballast 
replacement. For every 10° C increase in case 


temperature over the maximum 90° C U/L limit. 
ballast life is cut in half. By operating with case temperatures 
15 to 20 degrees cooler than ordinary ballasts, ADVANCE 
KOOL KOIL Ballasts give 3% to 4 times longer life. 
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